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CLINICAL  MEMORANDA. 


S.  C.  AYRES,  M.  D.,  CINCINNATI. 


Incrustation  of  Lime  on  the  Cornea. 

A  boy  three  years  of  age  met  with  an  accident  by  which  the 
lower  half  of  the  cornea  became  thickly  covered  with  a  coat  of 
lime.  I  first  saw  him  about  six  weeks  after  the  accident. 
There  was  then  great  photophobia  and  lachrymation,  and  the 
child  suffered  especially  in  the  earlier  part  of  the  day.  For  a 
short  time  I  endeavored  with  atropine  and  warm  fomentations 
to  reduce  the  inflammation,  but  the  mechanical  irritation  pro- 
duced by  the  crust  resisted  all  palliative  measures.  It  soon  be- 
came evident  that  nothing  but  the  removal  of  the  deposit  would 
give  relief.  The  upper  half  of  the  cornea  was  perfectly  clear,  but 
the  lower  half  presented  a  uniform  rough  white  coat.  The  op- 
eration was  performed  in  the  following  manner:  After  com- 
plete anesthesia  was  produced,  I  passed  a  Graefe's  cataract  knife 
under  the  upper  edge  of  the  deposit  (taking  great  care  that  its 
point  should  not  penetrate  too  deep)  and  pushed  it  as  far  along 
as  I  could,  and  then  cut  out.  This  left  a  flap  of  the  incrustation 
as  broad  as  the  knife  blade.  With  a  pair  of  fine  forceps  I 
seized  the  edge  of  the  flap,  and  holding  it  tense  sliced  off  as  much 
as  I  could  safely.  I  then  pierced  the  crust  again  and  cut  out,  and 
again  removed  a  small  piece.    In  this  manner  I  went  over  the 
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entire  area  of  the  deposit  to  the  conjunctival  edge  removing  the 
crust  and  leaving  the  cornea  clear.  Castor  oil  and  atropine  were 
now  used  three  or  four  times  a  day.  It  was  not  long  before  there 
was  a  marked  improvement  in  the  photophobia,  and  in  three  or 
four  weeks  it  disappeared  entirely.  The  epithelium  was  reprod- 
duced,  and  the  lower  half  of  the  cornea  again  presented  a  transpa- 
rent appearance. 

Morgagnian    Cataract  —  Successful    Extraction    by  a 
Liebreich's  Incision. 

Mrs.  T.  A.  R,  39,  a  small,  delicate,  pale-faced  woman  has 
been  blind  for  ten  years.  In  the  right  eye  there  is  a  character- 
istic Morgagnian  cataract.  The  nucleus  is  unusually  small  and 
moves  about  freely  in  the  capsule.  The  pupil  responds  prompt- 
ly to  light  and  projection  and  perception  are  excellent. 

The  left  eye  was  operated  on  fourteen  years  ago,  but  by  what 
method  is  not  known.  The  operation  was  followed  by  suppura- 
tion and  shrinking  of  the  globe. 

I  wanted  if  possible  to  do  the  operation  without  an  iridectomy 
and  decided  to  make  a  Liebreich's  incision.  I  made  the  incision 
purposely  rather  short,  for  it  was  quite  evident  that  the  nucleus 
was  small.  As  soon  as  the  capsule  was  ruptured  its  fluid  con- 
tents escaped,  and  the  nucleus  was  seen  under  the  cornea  with  its 
upper  edge  just  below  the  incision.  The  upper  flap  of  the 
cornea  was  then  depressed  sufficiently  to  make  the  wound  gap 
slightly  when  slight  pressure  on  the  lower  flap  caused  the 
nucleus  to  slide  out,  leaving  a  perfectly  clean  black  circular  pu- 
pil. Cold  water  dressings  were  applied  for  twenty-four  hours 
and  then  a  dry  bandage.  Not  the  slightest  reaction  followed. 
In  ten  days  her  vision  was  £  and  she  could  read  Sn  No.  -2. 

Value  of  an  Iridectomy  in  Lei  coma  Adiiaeren^. 

Mrs.  R.,  32,  had  granular  conjunctivitis  in  a  very  violent  form, 
and  during  its  progress  there  was  ulceration  and  perforation  of 
both  corneas  upward.  After  the  inflammation  had  subsided,  she 
had  fair  vision  with  the  left  eye — could  see  to  work  and  read, 
and  it  was  deemed  advisable  to  let  the  eye  alone.  Willi  her 
right  eye  she  had  but  little  vision,  and  for  fear  it  should  become 
glaucomatous  Dr.  Williams  decided  to  make  an  iridectomy 
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downward.  There  was  at  the  time,  1865,  no  increased  tension, 
but  he  feared  that  it  might  develop  in  the  future. 

At  the  present  date,  1881,  (sixteen  years  since  the  above  state- 
ment of  her  condition)  there  is  a  very  interesting  and  instructive 
state  of  affairs.  The  left  eye,  which  then  was  the  best,  and.  as 
she  supposed,  her  only  eye,  is  now  hopelessly  blind  from  second- 
ary glaucoma.  It  came  on  slowly  a  few  years  ago  unattended 
by  pain,  her  only  warning  being  her  gradually  failing  sight. 

Her  right  eye,  which  had  been  operated  on,  improved  in 
vision,  and  she  was  forced  to  depend  on  it  as  the  other  one 
failed.  The  iridectomy  had  accomplished  all  that  was  expected 
and  even  more.  It  had  prevented  the  development  of  glaucoma, 
and  had  saved  her  a  useful  amount  of  vision.  The  tension  of 
the  eye  was  normal  and  media  clear,  and  there  is  every  reason  to 
think  that  she  may  retain  all  she  now  has. 

Leucoma  Adhaerens. — Secondary  Glaucoma — Iridectomy — 
Temporary  Relief  Followed  by  Glaucoma,  which 
was  Relieved  by  a  Second  Iridectomy. 

J.  L.,  19,  had  an  attack  of  acute  granular  conjunctivitis  of  a 
severe  type,  which  was  quickly  followed  by  ulceration  and  per- 
foration of  the  left  cornea.  The  perforation  occurred  almost 
directly  upward  and  was  followed  by  a  prolapse  of  the  iris. 
When  first  seen,  the  eye  presented  the  following  appearance: 
The  lids  were  granulated  but  not  much  thickened.  From  the 
upper  part  of  the  cornea  protruded  a  rrvyoc&phaton  of  about  three 
mm.  in  diameter.  It  protruded  considerably  from  the  surface 
of  the  cornea.  The  iris  was  drawn  up  into  the  perforation  and 
the  pupil  presented  a  pear-shaped  appearance.  The  tension  of  the 
ball  was  slightly  increased.  The  eye  was  sensitive  to  pressure, 
and  eversion  of  the  upper  lid  painful.  The  prolapse  was  snipped 
off  close  to  the  cornea  and  a  pressure  bandage  applied.  The  iris 
could  not  be  drawn  out,  as  it  was  firmly  agglutinated  to  the  edge 
of  the  perforation.  A  firm  cicatrix  now  formed,  and  for  a  while 
the  eye  did  well  and  the  treatment  of  the  lids  was  continued. 
In  about  four  weeks  the  tension  of  the  eye  was  considerably 
above  normal,  and  he  suffered  pain  almost  constantly.  As 
eserine  gave  only  temporary  relief,  it  was  determined  to  make 


4 


S.  C.  Ay  res. 


an  iridectomy.  It  was  accordingly  done  on  the  nasal  side  of  the 
perforation.  This  relieved  the  glaucomatous  tendency  entirely, 
and  he  soon  went  home,  both  eyes  being  in  a  fair  condition.  In 
four  months  he  returned  .-taring  that  the  left  eye  had  again  be- 
come hard  and  painful.  The  tension  was  +  2.  There  seemed 
to  be  only  one  thing  to  do.  and  that,  to  make  another  iridectomy. 
It  was  done  on  the  temporal  side  of  the  scar  thus  freeing  the  im- 
prisoned iris  completely.  It  is  now  more  than  two  years  since 
the  last  operation,  and  there  has  been  no  return  of  glaucoma. 
He  enjoys  moderately  good  vision  with  the  eye  as  the  cornea 
was  fortunately  not  opaque. 

True  Diphtheritic  Conjunctivitis. 

A  child  five  months  old  was  brought  for  advice  as  to  the  left  eye 
which  the  mother  said  had  been  sore  for  eight  days.  It  had 
been  poulticed  but  no  other  treatment  had  been  ordered.  The 
lids  were  immensely  swollen,  and  presented  a  peculiar  lippy  ap- 
pearance, and  their  edges  were  bathed  in  thick  pus.  They  were 
very  hard  and  unyielding,  and  I  could  not  press  the  palpebral 
fissure  open.  After  the  pus  had  been  carefully  removed,  that 
peculiar  pale  yellowish  gray  color  of  the  edge  of  the  conjunctiva,  so 
characteristic  of  this  fatal  disease,  could  be  seen.  This  is  due  to 
fibrinous  infiltration  of  the  conjunctiva  causing  a  compression  of 
the  blood  vessels  and  interference  with  the  circulation,  and  is 
quite  in  contrast  with  the  vividly  injected  and  florid  appearance 
we  see  in  croupous  conjunctivitis  or  in  ordinary  purulent  in- 
flammation. The  poultices  were  discontinued,  and  the  mother 
was  directed  to  wash  the  eye  off  frequently  with  tepid  water  and 
to  dust  iodoform  on  the  edges  of  the  lids.  An  unfavorable 
prognosis  was  given.  In  three  days  the  lids  had  so  far  softened 
as  to  enable  me  to  open  them  sufficiently  to  show  that  the  cornea 
was  completely  destroyed.    The  fellow  eye  was  not  affected. 

pyramidal  cataract.  followed  by  complete  cataract. — 
Successful  Extraction  of  One  of  the  Lenses. 

Mamie  Conover.  14  (July.  '84),  has  shrunken  opaque  lenses  in 
both  eyes.  She  still  sees  to  go  around,  but  is  at  present  an  in- 
mate of  the  Blind  Asylum  at  Columbus.  The  lenses  appear  very 
white  and  chalky.    In  the  center  of  each  lens  is  a  cone  or  pyra- 
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mid  which  is  congenital,  and  from  the  base  of  the  cones  to  the- 
periphery  of  the  lenses  the  capsule  presents  a  wrinkled  or  cor- 
rugated appearance.  When  three  years  old  an  iridectomy  in- 
ward was  made  in  each  eye  to  improve  her  vision,  the  periphery 
of  the  lenses  being  then  perfectly  transparent.  This  gave  her 
good  sight  until  three  or  four  years  ago  when  the  cataracts  be- 
gan to  develop.  It  was  decided  to  extract  the  right  lens,  and 
under  anaesthesia  I  made  the  ordinary  Grade's  incision  upward. 
Idiscisedthe  capsule,  but  could  not  sweep  the  cystotome  very  far 
around  on  account  of  the  projecting  cone.  As  the  capsule  was 
thickened  and  opaque,  I  wanted  to  remove  it  with  the  cone  so  as 
to  give  her  a  clear  pupil.  She  was  very  restless  under  the  an- 
aesthetic, and  1  felt  afraid  to  remove  the  cone  with  forceps  in  ad- 
vance of  the  removal  of  the  lens,  as  the  latter  was  rather  small 
and  shrunken,  and  might  be  easily  dislocated.  Slight  pressure 
from  below  brought  the  lens  out  entire,  but  left  the  pyramid 
in  situ  attached  by  the  lower  portion  of  the  capsule.  The  pupil 
around  the  pyramid,  where  the  capsule  had  been  discised,  was 
perfectly  clear  and  black.  Cold  water  was  applied  for  a  day 
and  then  a  dry  bandage.  There  was  no  reaction  whatever,  and 
in  ten  days  she  was  discharged.  Her  vision  was  considerably 
improved,  but  not  enough  to  enable  her  to  read  large  print.  As 
this  was  the  most  imperfect  of  the  two  eyes,  she  may  have  a 
better  result  after  the  extraction  of  the  left  lens. 

I  append  a  report  of  the  case  as  it  was  originally  reported  in 
the  Lancet  and  Observer,  Dec,  1874: 

Case  of  Pyramidal  Cataract,  not  Following  Ophthalmia 
Neonatorum — Double  Iridectomy  Inward — 
Excellent  Visual  Results. 

Pyramidal  cataract  is  generally  described  as  one  form  of  an- 
terior capsular  cataract.  While  it  may  be  congenital,  it  is 
usually  supposed  to  result  from  ulceration  and  perforation  of 
the  cornea,  which  takes  place  during  the  progress  of  ophthalmia 
neonatorum.  After  the  perforation  occurs,  the  lens  naturally 
comes  forward  in  close  proximity  to  the  cornea.  Plastic  lymph 
is  thrown  out  from  the  walls  of  the  ulcer,  and  a  little  nodule  of 
this  adheres  to  the  center  of  the  capsule  of  the  lens,  partly  be 
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cause  the  rest  of  the  lens  is  protected  by  the  iris,  and  partly  be- 
cause the  ulcer  is  generally  central  and  not  peripheral.  "When 
the  ulcer  fills  up  sufficiently  to  retain  the  aqueous,  and  the  an- 
terior chamber  becomes  re-established,  there  remains  on  the 
cornea  an  opacity  more  or  less  extensive,  depending  on  the  size 
of  the  ulcer.  In  many  cases  this  opacity  disappears,  not  leav- 
ing a  trace  behind,  while  in  others  it  remains  permanently. 

The  changes  which  take  place  in  the  lens  and  its  capsule  are 
various.  There  may  remain  only  a  single  opaque  spot  on  the 
capsule,  or  there  may  be  two  or  more  white  dots  on  it.  while  the 
balance  of  the  lens  remains  perfectly  clear.  In  rare  cases  we 
see  a  well-defined  cone  or  pyramid  projecting  from  the  anterior 
surface  of  the  lens  into  the  aqueous.  Occasionally,  we  observe 
that  the  deeper  lamina?  of  the  lens,  around  the  central  opacity, 
are  opaque,  while  the  margins  of  the  lens  are  transparent. 

This  theory  of  the  deposit  of  lymph  upon  the  capsule  has 
found  an  opponent  in  the  person  of  that  very  close  observer, 
Mr.  Hutchinson,  of  the  Royal  London  Ophthalmic  Hospital. 
He  advances  the  theory  uthat  the  mere  proximity  of  inflamma- 
tory action  on  the  surface  of  the  conjunctiva  and  cornea  suf- 
fices to  disturb  the  nutrition  of  the  lens  capsule,  and  to  produce 
deposits."  This  theory,  to  say  the  least,  appears  reasonable, 
and  may  account  for  many  of  the  cases  where  no  trace  of  opa- 
city of  the  cornea  remains.  The  fact  that  the  convexity  of  the 
lens  is.  in  the  majority  of  cases,  not  at  all  perceptibly  altered, 
would  rather  argue  against  the  deposit  of  lymph  on  it. 

One  great  difficulty  is  coming  to  any  definite  conclusion,  in 
man)-  of  these  cases,  is  that  the  early  history  is  entirely  want- 
ing. There  is  no  positive  evidence  of  purulent  ophthalmia  in 
infancy,  and  yet  we  find  pyramidal  cataract  present,  and  it  is 
impossible  to  say  whether  there  has  or  has  not  been  ulceration 
and  perforation  of  the  cornea.  It  will  only  be  by  carefully  ob- 
serving the  results  in  cases  of  purulent  conjunctivitis  that  we 
will  be  able  to  decide  the  question  satisfactorily. 

M.  C,  set.  3,  a  healthy,  well-developed  child,  has  pyramidal 
cataract  in  both  eyes.  She  has  never  learned  to  walk,  simply 
because  she  can  not  trust  herself  alone,  and  not  because  her 
limbs  are  nol  well-developed.      She  is  the  eighth  child  in  the 
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family,  and  all  the  preceding  ones  are  healthy  and  have  sound 
eyes.  From  Dr.  E.  Jennings,  Dayton,  O.  (who  referred  the 
ease  to  us  for  treatment),  we  have  learned  that  the  child  never 
had  purulent  conjunctivitis,  or  any  inflammation  of  the  eyes  suf- 
ficient to  attract  his  or  the  mother's  attention.  As  he  has  had 
an  opportunity  to  see  the  child  occasionally  from  her  birth  up 
to  the  present  time,  we  may  consider  the  question  of  purulent 
ophthalmia  settled,  for  it  wonld  not  be  likely  to  escape  his  care- 
ful observation.  The  defect  in  the  child's  eyes  was  not  noticed 
until  several  weeks  after  she  was  born. 

The  eyeballs  are  full  and  well-developed,  the  cornea;  perfectly 
clear,  and  the  irides  very  active.  The  cones  or  pyramids  which 
project  from  the  central  portion  of  the  lenses  seem  to  come  for- 
ward almost  to  the  posterior  surface  of  the  cornea.  The  bases 
of  the  cones  fill  the  pupil  as  it  appears  at  ordinary  dilation. 
Around  the  base  of  each  cone  is  a  narrow  ring  of  opacity  in  the 
lens,  but  beyond  this  it  is  perfectly  transparent.  The  child  sees 
best  by  holding  objects  to  one  side  or  the  other;  but  her  sight  is 
very  imperfect. 

The  question  of  treatment  in  the  case  was  one  of  great  impor- 
tance. The  safest  and  best  plan  was  to  be  chosen,  and  this  was 
decided  to  be  an  iridectomy  inward.  It  was  presumable  that 
the  fundus  was  sound  from  the  fact  that  the  child  had  only  a 
very  moderate  degree  of  nystagmus.  Discission  was  contra-in- 
dicated, because  so  much  of  the  lens  was  transparent.  Violent 
inflammation  would  most  likely  have  followed  such  an  operation, 
and  the  eye  have  been  lost  in  consequence. 

An  iridectomy  was  indicated,  first,  because  it  was  safest;  and 
second,  because  if  the  lens  should  ultimately  become  opaque,  it 
would  not  interfere  with  a  subsequent  discission  or  extraction. 

Dr.  Williams  accordingly  operated  on  both  eyes,  making  an 
iridectomy  inwards,  as  it  was  most  likely  to  afford  the  best 
visual  results  in  that  direction.  Very  little  irritation  followed 
the  operation,  and  in  a  short  time  the  patient  returned  home. 

In  a  letter  received  from  Dr.  Jennings  about  fourteen  months 
afterward,  he  says:  "I  to-day  availed  myself  of  the  first  oppor- 
tunity (since  the  receipt  of  your  letter  of  inquiry)  to  visit  your 
patient,  Mamie  Conover.      I  found  her  in  great  glee,  running 
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about  the  room,  picking  up  small  bits  of  white  cloth  from  the 
floor,  and  depositing  them  in  a  hole  in  a  chair  Avhere  a  round 
had  been  removed.  In  examining  any  article  closely,  she 
brings  the  object  quite  near  the  eyes.  My  impression  is  that 
she  sees  best  with  the  left  eye,  and  is  constantly  improving." 

One  object  in  presenting  this  case  was  to  show  the  excellent 
results  following  iridectomy.  It  is  attended  with  little  or  no 
danger  to  the  eye,  and  if  the  lens  remains  transparent,  as  it  may, 
gives  better  visual  results  than  could  be  expected  from  the 
operation  of  discission.  The  child  is  still  quite  young,  and  as 
she  grows  older  will  be  able  to  control  her  eyes  better. 

The  remarkable  improvement  in  her  vision  was  evinced  by 
the  fact  that  she  soon  learned  to  walk  after  the  operation. 

In  this  case  there  was  satisfactoiy  evidence  that  the  child 
never  had  purulent  ophthalmia  nor  any  other  inflammation  of 
the  eyes  sufficiently  severe  to  attract  the  attention  of  the  mother. 
We  are  compelled,  then,  to  abandon  the  theory  of  lymph  de- 
posit, and  also  that  of  the  disturbance  of  the  nutrition  of  the 
lens  capsule  from  proximity  of  inflammatory  action. 

Are  we  not,  then,  forced  to  fall  back  upon  the  supposition 
that  the  development  of  these  pyramidal  cataracts  was  congen- 
ital % 


A    THEORY    OF  THE  MECHANISM  OF  ACCOMMO- 
DATION. 


First  written  in  July,  188-5,  in  Pittsburgh,  Pa., 
BY  E.  E.  FURNEY,  M.  D. 

The  power  of  accommodation  of  the  eye  to  different  distances 
has  caused  much  study  and  speculation,  not  alone  for  the  pleas- 
ure of  merely  knowing  by  what  process  it  is  accomplished,  but 
because  so  many  diseases  of  the  eye  are  so  intimately  connected 
with  and  first  made  manifest  by  a  failure  in  it,  that  an  exact 
knowledge  of  its  methods  will  help  to  a  more  clear  understand- 
ing of  those  diseases  and  the  means  for  successfully  treating 
them. 

As  none  of  the  theories  heretofore  suggested  have  been  found 
to  accord  with  all  the  known  facts,  the  true  one  remains  to  be 
discovered. 

The  facts  arranged  in  the  order  of  their  bearing  upon  the 
subject,  exhibit: 

First,  that  all  movements  necessary  for  the  purposes  of  accom- 
modation are  voluntary. 

This  fact  is  axiomatic,  but  is  shown  by  the  experiments  of 
Helmholtz. 

Second,  that  the  crystalline  lens  is  the  independent  variable 
refracting  body  subject  to  change  for  the  purposes  of  accommo- 
dation. 

This  fact  is  conclusively  proved  and  shown  by  the  experi- 
ments of  Cramer  and  Donders.  A  corollary  to  this  is  that  the 
cornea,  sclerotic  and  muscles  of  the  orbit  are  unchanged  and 
inactive  during  the  interval  of  accommodation.  The  entire 
mechanism  must  therefore  lie  inside  the  outer  tunic  of  the  eye, 
and  must  act  either  directly  or  indirectly  upon  the  lens. 

Third,  that  the  anterior  segment  of  the  lens  is  the  only  one 
subject  to  variation  in  its  curvature  for  the  purposes  of  accom- 
modation. This  is  also  shown  by  the  experiments  of  Cramer 
and  Donders.     The  anatomy  of  the  eye  also  shows  the  neces- 
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sity  of  this  condition.  The  posterior  segment  of  the  lens  being 
supported  in  a  matrix  formed  by  the  anterior  portion  of  the  vit- 
reous body,  while  the  anterior  segment  ma)-  be  said  to  float  in 
the  aqueous  humor,  which  can  readily  accommodate  itself  to  a 
change  in  the  shape  of  the  lens. 

These  are  known  tacts,  as  the)-  have  been  abundantly  proved. 
But  by  what  process  the  lens  is  made  to  change  the  curvature  of 
its  anterior  surface,  has  not  hitherto  been  made  clear. 

Examining  it  as  a  purely  mechanical  problem,  there  appear 
but  two  ways  possible,  and  it  is  one  of  these  that  has  long  been 
received  as  the  correct  one;  but  since  it  can  be  shown  that  it 
calls  for  movements  that  are  known  not  to  occur,  it  must  man- 
ifestly be  an  error. 

The  method  here  referred  to-  is  the  one  in  which  the  capsule 
of  the  lens  is  supposed  to  be  varied  in  size,  forcing  the  contents 
into  a  more  or  less  spherical  shape  as  its  area  is  reduced  by  al- 
lowing it  to  contract  upon  itself,  or  its  area  is  increased  or  ex- 
tended by  stretching. 

This  stretching  and  releasing  is  represented  as  being  caused 
by  the  ciliary  muscle  which,  having  its  origin  in  the  sclerotic  at 
the  border  of  the  cornea,  radiates  inward  and  backward  and  is 
inserted  into  the  choroid  and  so  indirectly  acts  upon  the  suspen- 
sory ligament. 

That  this  arrangement  might  be  made  to  modify  the  curva- 
ture of  the  lens  there  can  be  no  doubt.  For  the  muscle  by  con- 
tracting would  draw  the  membrane  and  suspensory  ligament 
forward,  and  this  would  allow  the  elastic  capsule  to  contract 
about  the  lens;  and  the  muscle  being  relaxed,  the  membrane 
by  virtue  of  its  elasticity  would  contract  to  its  first  dimensions, 
and  draw  upon  the  borders  of  the  capsule,  so  as  to  modify  the 
shape  of  the  lens  as  before  stated.  But  in  doing  so  it  would  of 
necessity  do  more.  The  curvature  of  the  cornea  would  also  be 
affected,  for  by  the  contraction  of  the  ciliary  muscle  the  strain 
would  be  reduced  upon  the  borders  of  the  capsule  of  the  lens  it 
is  true,  but  the  strain  upon  the  borders  of  the  cornea  would  be 
increased  by  an  equal  amount,  thus  flattening  the  cornea,  and 
by  a  relaxation  of  the  ciliary  muscle,  opposite  results  would 
follow.  But  we  know  that  the  curvature  of  the  cornea  remains 
unchanged. 
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The  pressure  transmitted  through  lens  and  vitreous  body  onto 
the  retina  would  vaiy  with  each  change  in  the  tension  of 
the  muscle  and  cause  sensations  that  are  known  not  to.  be  present. 
Again,  since  the  posterior  segment  of  the  lens  is  more  convex 
than  the  anterior,  a  tension  upon  the  borders  of  the  capsule 
would  tend  to  flatten  that  surface  and  to  make  the  anterior  sur- 
face more  convex  instead  of  less. 

These  things  would  seem  to  afford  sufficient  ' reason  for  the  re- 
jection of  this  theory,  though  additional  reason  seems  to  be  af- 
forded in  the  apparent  ability  of  the  other  theory  to  meet  these 
facts,  though  it  may  call  for  further  investigation  in  microsco- 
pic anatomy  before  it  can  be  fully  accepted. 

In  this  other  theory  the  area  of  the  capside  of  the  lens  is  as- 
sumed as  the  practical  constant,  and  the  contents  or  volume  of 
the  lens  to  be  the  important  variable,  and  made  so  by  the  injec- 
tion into  or  withdrawal  from  the  intercellular  spaces  of  a  small 
quantity  of  a  transparent  liquid.  The  ciliary  processes  may  serve 
as  reservoirs  of  this  liquid,  or  possess  the  power  of  quickly  se- 
creting it. 

The  contraction  of  their  muscular  coats  or  of  the~muscular 
coats  of  their  arterial  components,  pressing  the  liquid,  out  of 
these  reservoirs  into  the  lens,  increasing  its  volume  and  thereby 
the  convexity  of  its  anterior  segment,  and  projecting  it  forward 
into  the  space  made  vacant  by  the  reduction  in  volume  of  the 
ciliary  processes  or  cysts  of  an  exactly  equal  amount.  The 
greater  flatness  of  the  anterior  surface  causes  that  surface  to 
present  the  lesser  resistance  and  therefore  to  be  the  one  pushed 
forward  and  rendered  more  convex. 

In  this  way  there  is  no  strain  transmitted  to  retina,  sclerotic 
or  cornea  :  every  force  is  exactly  balanced,  and  a  most  perfect 
mutual  compensation  is  afforded  for  the  change  in  volumes. 

By  a  relaxation  of  the  muscles  the  liquid  would  retreat  from 
the  lens  into  the  reservoirs,  again  filling  the  space  made  vacant 
by  the  flattening  of  the  lens. 

Nourishment  also  would  thus  be  afforded  the  lens  at  each  ac- 
commodation for  a  near  object  from  a  far  one.  And  by  allow- 
ing too  long  an  interval  to  elapse  between  such  movements  there 
may  be  a  cause  for  disease,  for  which  the  remedy  would  be  at 
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Fig.  2 


once  apparent,  that  of  supplying  more  nourishment  by  the  pul- 
sations of  frequent  accommodation  and  by  a  careful  avoidance  ot 
a  fixed  focus  resulting  from  a  too  constant  attention  to  any  one 
object,  either  near  or  remote. 
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To  make  the  theory  clear,  I  present  sketches  with  explanatory- 
notes  referring  to  them  by  letters. 

In  Fig.  2.  the  ciliary  bodies  are  shown  at  a.  a. :  the  muscle 
having  origin  its  at  the  border  of  the  cornea,  and  since  action  and 
reaction  are  equal,  a  strain  on  the  cornea  would  equal  that  on 
the  choroid,  and  would  tend  to  flatten  the  cornea. 

In  Fig.  2.  it  will  also  be  seen  that  the  retina  R.  lies  in  front 
of  the  choroid  and  therefore  if  the  choroid  should  be  drawn  for- 
ward by  the  ciliary  muscle  at  the  same  time  the  cornea  is  drawn 
backward  by  the  reacting  force,  it  would  be  compressed  be- 
tween these  two  opposing  forces. 
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Fig.  3. 

In  Fig.  3  the  arrows  f  and  g  show  the  directions  of  strains 
supposed  to  be  exerted  on  the  border  of  the  capsule.  Taking 
these  as  equal,  in  opposite  directions  and  all  in  the  same  plane, 
we  find  by  the  parallelograms  of  forces  the  arrows  h  and  i, 
which  by  their  length  show  the  ratio  of  forces  acting  in  a  way 
to  flatten  respectively  the  anterior  and  posterior  segments  of 
the  lens.  The  force  i,  acting  on  the  posterior  segment,  being 
several  times  greater  than  h,  which  acts  upon  the  anterior  seg- 
ment. 

In  Figs.  1.  and  2.  b  b.  represent  the  ciliary  processes  or 
cysts  ( ? )  which  by  contracting  on  themselves  inject  the  fluid  in- 
to the  lens  and  advance  the  anterior  surface  from  d  to  c. 


ON   THE  USE  OF  CYLINDRICAL  GLASSES  LN  COM 
POEM)  ASTIGMATISM. 


BY  H.  CULBERTSON.   M.  D., 
Assistant  Surgeon  United  States  Army.  Retired. 

The  use  of  positive,  in  lieu  of  NEGATIVE,  cylinders,  in  com 
pound  Astigmatism,  in  proximal  vision  has  been  of  practical 
value  to  me  in  the  correction  of  such  forms  of  ametropia.  If, 
however,  perfect  remote  vision  is  demanded  in  CO.  M.  ASTG. 
the  negative  cylinders  do  better.  Most  of  such  patients  are  bet- 
ter satisfied  to  sacrifice  somewhat  their  distant  vision  by  using 
positive  cylinders,  for  the  advantage  derived  from  these  in 
proximal  vision.  Such  glasses  are  often  not  strong,  neg- 
ative D  0.25.  or — D  0.5,  frequentl}'  doubling  distant  vision. 
That  we  have  a  choice  of  cylindrics,  in  the  correction  of 
ametropia,  i>  well  known.  Thus,  in  a  given  case  of  CO.  H.  A. 
=  4-  D  1.0  Sp.  C  +  D  0.5,  axis  180°,  we  may  employ  +  D 
1.5  Sp.  Z  —  D  0.5  cy.  axis  180°;  or,  +  D  1.5  Sp.  C  +  D 
0.5  cy.  ax  90°.  I  have  used  t/iese  forms  and  not  unfrequeut- 
ly  prefer  the  second  to  the  first  in  near,  and  the  former, 
in  remote  vision.  Again,  in  a  case  of  CO.  M.  A.  =  — D 
Sp.  3  —  D  0.5  cy  axis  90°.  the  correction  may  be  =  —  D 

4.o  Sp.  c  +  D0-5  °y-  axis  9u°; or  —  d  4.0  Sp.  c— d  0.5 

cy.  axis  180°.  The  former  combination  gives  better  results  in 
proximal,  the  latter  in  remote  vision:  and  while  slightly  im- 
pairing the  remote,  the  proximal  vision  is  improved  with  the 
first  formula. 

To  illustrate  this  subject  Fig.  4,  is  necessary.    In  thi>: 
Let  p  --  Parallel  rays  in  horizontal  plane. 
"    p1  =        "       "       vertical  plane. 

"    p'2  =        "       "    rendered  myopic  in  horizontal  plane. 

•  •  M  =  Vertical  section  of  +  spheric. 

"  M1  =  Horizontal  section  of  +  spheric. 

"  L  =  Vertical        "       "  —  cylindric. 

«*   L1  =  Horizontal     ••       "  —  " 

»    c  —  Vertical        "•       "  cornea. 
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=  Position  of  object  in  near  vision. 

These  several  equivalents  without  exponents,  refer  to  the  ver- 
tical, those  with,  to  the  horizontal  plane. 

A  case  of  CO.  H.  ASTG.  is  assumed,  =  4-  D  3.0  Sp.  C  + 
D.  1.0  cy.  axis  180°.    In  this  example  there  is  H.  =  +  D4.0  in 
the  vertical  plane,  and  H  =  +D  3.0,  in  all  the  other  meridians  of 
the  eye. 

In  this  case  also,  without  correction,  p1,  tends  to  focus  at  g1, 
and  p  at  g.  If  MJ=  +  D  4.0  be  applied,  p1,  will  be  refracted 
in  the  heavy  lines  and  reach  p2,  and  artificial  myopia  be  induced 
in  the  horizontal  plane  =  —  D  1.0;  because  there  are  but  =  D  3.0 
H,  in  said  plane,  and  the  +  D  4.0  refracts  =  +  D  4.0.  Apply- 
ing now  M  =  +  D  4.0,  p  will  be  refracted  and  reach  the  retina 
r,  in  focus,  for  the  H.  in  this  plane  (the  vertical)  is  —  +  D  4.0. 
If  now  L1  =  —  D  1.0,  be  applied  p1,  will  be  refracted,  as  rep- 
resented in  the  heavy  dotted  lines,  by  L1,  and  p2  will  become 
r1.  As  this  section  of  the  cylinder  L  does  not  refract,  the  rays  in 
the  horizontal  and  vertical  planes  will  now  be  upon  the  retina 
r  r1,  and  vision  eemotum  will  be  distinct. 

As  all  the  foci  of  the  meridians  of  the  eye  are  now  upon  the 
retina  r  r1  in  remote  vision,  if  the  object  be  approached  to  the 
eye,  as  represented  at  d,  the  accommodation  A  A1  will  be  uni- 
form in  the  several  planes,  the  foci  will  be  maintained  at  r  r1,  and 
vision  r-RoxiMUM  distinct  in  all  the  meridians  of  the  eye. 

If,  in  proximal  vision,  +  D  4.0  Sp.  3  +  D  1.0  cy.  axis  180° 
be  applied,  and  the  negative  cylinder  removed,  p1  will,  from  the 
refraction  of  M1  —  +  D  4.0,  become  p2,  (for  there  is  only  =  + 
D  3.0  of  H  in  this  plane,  which  M1  overcorrects  to  +  D  1.0) 
and  artificial  myopia  is  induced  in  this  plane  =  —  D  1.0.  This 
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+  cylinder  does  not  refract  in  the  horizontal  plane.  Now  apply- 
ing M  and  L  =  +  D  4.0  Sp.  C  +  D  1.0  cy.  axis  180°,  r  will 
become  p3,  or  the  H  =  +  D  4.0  of  the  vertical  plane  will  be 
corrected  by  M;  and  L  now  =  +  D  1.0  cy.  will  induce  an  arti- 
ficial myopia  =  —  D  1.0  in  the  vertical  plane,  and  all  the  me- 
ridians will  be  myopic.  If  now  d  be  approximated  to  the  eye, 
the  foci  will  be  maintained  upon  the  retina  r  r1  by  A  A1,  uni- 
formly, and  the  image  will  be  larger  and  proximal  vision  more 
distinct  as  the  object  is  held  somewhat  nearer  the  eye. 

As  is  well  known,  this  case  could  have  been  corrected  by  ap- 
plying +  D  3.0  Sp.  C  +  D  1.0  cy.  axis  180°.  But  the  fore- 
going plan  has  its  advantages  in  distant,  and  in  some  cases  for 
proximal,  vision.  A  case  is-  given,  selected  from  a  number  ap- 
propriate, which  could  be  cited. 

Miss  M.  McC,  set.  31  years,  a  school  teacher,  has  V.  R.  and 
L.  =  D  i and  D  g;^-  Snellen.  Without  duboisine,  and  with 
+  D  0.  5  Sp.  C  —  D  0.25  cy.  axis  170°,  V.  R.  =  D  f_%  S.; 
and  with  +  D  0.75  Sp.  C  —  D  0.5  cy.,  ax.  20°,  V.  L.  =  D 
f#  Snellen.  .  Under  duboisine,  with  +  D  1.0  Sp.  C  —  D  0.5 
cy.  ax.  170°,  V.  R.  =  D  £fr  S. ;  and  with  +  D  1.25  Sp.  C— D 
0.5  cy.,  ax.  20°,  V.  L.  =  Df;f;  and  V2  =  D  and  D  %r2\ 
Snellen.  She  preferred  the  negative  cylinders  as  these  rendered 
better  remote,  and  still  gave  fair  near  vision  in  her  duties  as  a 
teacher. 

In  cases  of  compound  myopic  astigmatism,  the  prineiple  of 
using  cylinders,  as  above  stated,  has  also  been  useful  in  such  ex- 
amples of  ametropia.    This  subject  may  be  illustrated  by  Fig 
5,  in  which, 
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Let    x1  =  Horizontal  myopic  focus. 

"       r  =  Vertical  section  retina. 

"      r1  =  Horizontal  "  kt 

"      d  =  Position  of  object  in  near  vision. 

"      A  =  Accommodation  in  vertical  plane. 

'•     A1  =  "  kt  horizontal  " 

These  references  'without  exponents  (excepting  p2)  refer  to  the 
vertical,  and  those  with  exponents,  to  the  horizontal  meridians. 
Suppose  a  case  of  this  form  of  ametropia  =  —  D  2.0  Sp.  3 

—  D  1.0  cy.  axis  180°;  in  which  there  is  a  myopia  —  D  2.0  in 
all  the  meridians,  and  =  —  D  3.0  in  the  horizontal  plane.  In 
such  a  case,  without  the  correction  of  glasses,  parallel  rays  p  p1 
will  be  refracted  excessively  and  reach  r  r1  in  circles  of  diffu 
sion.  But  when  M  =  —  D  3.0  Sp.  is  applied  in  the  vertical  plane, 
the  heavy  parallel  rays,  p,  will  tend  to  focus  at  p2,  from  the  fact 
that  there  are  but  =  — D  2.0  of  myopia  in  this  plane,  andM  is  = 

—  D  3.0  Sp.,  and  hence  results,  in  this  plane,  artificial  H  =  + 
D  1.0.  If  nowM1  =  —  D  3.0  Sp.  be  applied  in  the  horizontal 
plane  of  the  eye,  and  in  which  plane  there  is  myopia  —  ■ —  D  3.0 
M1  will  correct  this  meridian,  and  p1  will  become  r1,  and  the 
focus  of  this  plane  be  upon  the  retina.  If  now  the  positive  cyl- 
inder be  applied  =  +  D  1.0  cy.  axis  180°  (and  refracting  only 
in  the  vertical  plane)L  will  correct  the  artificial  H  —  +D  1 . 0  cy  in 
the  vertical  pla?ie,  as  represented  by  the  heavy  dotted  lines,  and 
p  will  be  rendered  diverging  by  M,  and  less  by  L,  and  will  be 
brought  to  a  focus  at  r.  As  the  rays  are  in  focus  upon  the 
retina  at  r  r1  in  all  the  meridians,  remote  vision  will  be  distinct 

If  now  d  be  approached  to  the  eye,  the  foci  being  upon  the 
retina  in  all  the  meridians,  A  A1  will  maintain  them  upon  this 
membrane  uniformly,  and  proximal  vision  will  be  distinct. 

If  now  it  is  desired  to  apply  —  D  3.0  Sp.  3  —  1-^  cy.  axis 
90°,  then  the  new  L  will  be  non-refracting  in  the  vertical  plane; 
but  the  new  L1  will  refract  =  —  D  1.0  in  the  horizontal  plane. 
It  follows  that  M1  =  —  D  3.0  Sp.,  being  applied  and  acting  on 
the  horizontal  plane,  and  also  L1  =  —  D  1.0;  and  as  there  is  but 
-  D  3.0  of  myopia  in  the  eye,  in  said  plane,  that  there  will 
be  induced  in  it  cwtificial  H  =  +  D  1.0.  At  the  same  time,  in 
the  vertical  plane  of  the  eye,  as  there  is  but  =  —  D  2.0  of  my- 
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opia,  and  as  M  refracts  =  —  D  3.0  Sp.  in  said  meridian,  there 
will  result  in  it  artificial  H  =  +  D  1.0;  and  now  the  horizontal 
and  vertical  meridians  are  hyperopia  =  -f-  D  1.0  and  remote 
vision  will  require  accommodation.  As  the  meridians  are  over- 
corrected  uniformly,  and  the  foci  upon  the  retina  r  r1,  if  the  ob- 
ject be  approached  to  d,  A  A1  will  act  uniformly  upon  the  rays 
in  all  the  meridians,  and  the  foci  be  maintained  upon  the  retina. 
It  is  evident  that  from  this  combination  A  A1  will  be  increased 
=  -f-  D  1.0  in  proximal  vision  and  to  the  same  degree  in  remote 
vision.  Such  formula?  might  be  useful  in  compelling  the  pa- 
tient to  remove  the  near  point  in  proximal  vision,  thus  dimin- 
ishing the  diverging  of  the  incident  rays,  and  so  be  useful;  but 
I  have  not  used  this  negative  formula,  and  am  unable  to  speak 
practically  upon  this  point  as  to  the  effect  in  proximal  vision. 

As  is  well  known,  this  form  of  ametropia  could  be  corrected 
with  —  D  2.0  Sp.  C  —  D  1.0  cy.,  axis  90°. 

A  case  is  given  from  a  number  which  might  be  reported: 
Mr.  H.  L.,  set.  39  years,  an  architect,  has  R.  E.  V  =  D  f  ;£  and 
D  S. ;  L.  E.  V.  =  and  D  £A  Snellen.  With  —  D  1.5 
Sp.  C  +  D  0.75  cy,  axis  180°,  V.  R.  =  D  and  with  —  D 
1.5  Sp.  C  +  D  0.75  cy..  axis  180°,  V.  L.  =  and  V2  =  D 
(■J  and  D  Snellen.  These  glasses  are  still  satisfactory 
after  eighteen  months1  use.  In  this  case  an  effort  was  made  to 
employ  —  D  0.75  Sp.  3-D  0.75  cy,  axis  90°,  R.  E.  and  — 
D  1.0  Sp.  C  —  D  0.5  cy.,  axis  90°,  L.  E.;  and  with  these  re- 
mote vision  =  D  f  %  Snellen,  obtained,  and  objects  were  seen 
more  distinctly  in  the  distance;  but  in  proximal  vision,  sight  = 
D  {J"-4i,  Snellen  resulted,  and  was  not  so  distinct  as  with  the  + 
cylinders. 


A  CASE  OF  ACUTE  GLAUCOMA  OF  ONE  EYE  CURED 
TEMPORARILY  BY  ESERINE;  RELAPSE; 
IRIDECTOMY. 


BY  DAVID  WEBSTER,  M.  I)..  NEW  YORK. 


March' 12,  1878,  Mrs.  Mary  S.,  aged  43,  a  domestic,  pre- 
sented herself  at  the  eye  clinic  at  the  college  of  Physicians  and 
Surgeons  on  account  of  pain  in  and  about  her  right  eye,  with 
great  blurring  of  sight,  which,  she  said,  had  been  getting  worse 
and  worse  for  several  weeks. 

Upon  testing  her  vision  we  found  R.  V.  =  -r-c-;  no  improve- 
ment with  glasses.    L.  V.  =      ;  Hm.  ^g-. 

The  left  eye  was  normal  in  every  respect,  and  remained  so 
while  under  observation. 

The  right  eye  showed  much  ciliary  injection,  increased  ten- 
sion and  mydriasis,  no  mydriatic  having  been  used.  There  was 
so  much  cloudiness  of  the  media  as  to  prevent  a  good  examina- 
tion of  the  fundus,  but  the  optic  disk  could  be  seen  well  enough 
to  permit  the  breaking  of  the  blood  vessels  in  passing  over  the 
edge  of  an  excavation  occupying  the  whole  papilla  to  be  ob- 
served. The  patient  was  directed  to  drop  into  the  eye  a  drop  or 
two  of  a  one  per  cent  solution  of  eserine  once  a  day. 

March  26.  R,  V.  =  \?- .  The  patient  says  that  she  has  had 
no  neuralgia  in  the  eye  since  she  commenced  using  the  drops. 
She  was  ordered  to  use  a  two-grain  solution  of  eserine  twice  a 
day. 

May  15,  1878.  The  media  are  perfectly  clear,  but  the  tension 
is  still  somewhat  increased  and  the  pupil  slightly  dilated.  There 
is  marked  cupping  of  the  disk  and  slight  arterial  pulsation. 
Vision  =  |f  with  +  fa. 

June  26.  The  eye  is  in  precisely  the  same  condition  as  at  her 
last  visit. 

Sept.  17.    Vision  =  ,W  without  a  glass,  but  raised  to  ^  with  a 
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+  iV  To  use  a  one  per  cent  solution  of  eserine  three  times  a  day. 

Sept.  20.  V.  =  \"  with  +  ^-a.  Limitation  of  infero-nasal 
portion  of  visual  field. 

Sept.  27.    V.  =  \"  with  +  Tension  still  increased,  ar- 

terial pulsation,  increasing  excavation  of  the  papilla,  some  cil- 
iary injection  and  very  little  pain. 

The  patient  now  consented  to  an  iridectomy,  an  operation 
which  had  long  since  been  advised,  but  which  she  had  always 
postponed  on  account  of  circumstances  over  which  she  had  no 
control. 

Sept.  28.    Iridectomy  upward,  under  ether. 
Oct.  2.    V.  =  30  with  _|_  .i 
Oct.  26.    V.  =      with  +  ,/4  . 

It  will  be  remarked  that  the  glaucomatous  eye  accepted  con- 
vex glasses  of -very  variable  strengths  at  the  different  testings. 

The  strongest  convex  glass  with  which  the  patient  saw  as  well 
as  with  any  other  was  always  the  one  selected.  This  variation 
in  the  amount  of  hypermetropia  was  probably  clue  in  part  to  the 
influence  of  increased  and  varying  intraocular  pressure  upon  the 
indices  of  refraction  of  the  dioptric  media,  and  in  part  to  the  eye, 
having  been  more  or  less  under  the  influence  of  eserine  at  most 
of  the  examinations. 

The  eserine  was  undoubtedly  of  temporary  benefit  in  this  case, 
but  the  patient  put  off  the  operation  of  iridectomy  too  long,  so 
that  after  the  operation  the  vision  never  rose  above — -," .  In  all 
probability  if  the  operation  had  been  performed  when  we  first 
saw  her,  there  would  have  been  a  permanent  restoration  of  sight 
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Correspondence. 


CORRESPONDENCE. 


Little  Rock,  Ark.,  Dec.  17,  1885. 

Dear  Dr.  Alt: — Dr.  Fox's  formula  seems  to  me  a  very 
strange  one.  I  cannot  well  conceive  of  two  axes  of  like  exces- 
sive or  deficient  refraction  in  the  same  cornea,  crossing  each 
other  at  any  other  angle  than  90°,  when,  if  they  are  equal,  it  be- 
comes a  simple  spherical  error,  and  if  unequal,  compound  astig- 
matism. If  the  lens  and  cornea  in  the  same  eye.  were  each  to 
take  on  like  regular  astigmatism,  their  axes  might  intersect  at 
any  angle  and  produce  such  a  condition  as  Dr.  Fox  and  Dr. 
Little  mention;  but  in  Dr.  Fox's  case  there  was  aphakia. 

Dr.  Little,  in  speaking  of  Mr.  Borsch  being  able  to  grind  a 
sphere  and  double  cylinder  in  the  same  lens,  says:  ''Prior  to  this 
time  I  had  been  unable  to  provide  cases  of  mixed  astigmatism 
requiring  presbyopic  correction  with  a  spectacle  combining  both 
corrections."  Unless  the  lens  takes  on  regular  astigmatism  also 
with  presbyopia  I  cannot  see  the  cause  of  this.  I  have  certainly 
had  no  trouble  in  obtaining  a  formula  for  a  sphero-cylinder  to 
meet  increasing  presbyopia.  I  never  prescribe  cross  cylinders. 
As  to  Dr.  Waldmann's  correcting  a  +  3  D  cy.  ax.  180°  3  +  - 
D  cy.  ax.  50°  with  a  —  1  D  s  C  —  3  D  cy.  ax.  15°,  I  think  he 
is  simply  mistaken.  The  correction  is  only  approximate,  and  it 
is  a  mathematical  and  experimental  error. 

Very  respectfully, 

T.   E.  MURRELL. 
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AN  EPIDEMIC  OF  TRACHOMA  AMONG  THE 
CHILDREN  OF  AN  ORPHAN  ASYLUM. 


BY  ADOLF  ALT,  M.  D. 

The  paper  which  was  recently  presented  to  the  New  York 
Academy  of  Medicine  by  Dr.  R.  Derby  on  infectious  eye  dis- 
diseases  in  the  public  institutions  of  New  York,  prompts  me  to 
report  here  shortly  an  epidemic  of  trachoma  in  the  German 
Protestant  Orphan  Asylum  of  this  city,  which  I  had  occasion  to 
observe  almost  from  the  beginning. 

Two  years  ago  in  May,  the  physician  of  this  institution,  which 
by  the  way  is  one  of  the  best  managed  and  cleanliest  kept  of  its 
kind,  brought  a  girl  to  my  office  on  account  of  an  eye  affection, 
which  she  claimed  to  have  first  noticed  when  coming  across  the 
ocean  several  months  previously.  She  had  trachoma  in  an  ad- 
Aranced  stage  with  pannus  and  ulceration  of  the  cornea.  I  ad- 
vised absolute  isolation,  and  treated  the  child  myself  for  about 
ten  weeks  with  cuprum  sulphuricum  in  substance,  bathing  with 
cold  water  and  instillations  of  atropia,  and  at  times  an  ointment 
containing  yellow  oxide  of  mercury  was  substituted  for  the 
copper.  She  improved  rapidly  under  this  treatment,  which  was 
later  on  applied  by  the  physician  of  the  institution.  I  was 
told  that  two  or  three  other  children  complained  of  their  eyes 
and  asked  to  have  them  brought  to  me,  but  this  was  not  done. 

On  the  4th  of  October  of  the  same  year,  I  was  called  to  the 
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Asylum,  because  a  great  many  of  the  children  now  complained 
of  their  eyes.  I  found  that  of  the  sixty-three  children  who  were 
the  inmates  of  that  institution,  no  less  than  forty-three  had 
trachoma  of  the  lids  in  all  stages,  and  about  twelve  more  were 
evidently  already  infected. 

I  heard  now  that  isolation  had  been  impossible,  as  there  was 
no  sick  room  large  enough  to  accommodate  the  increasing  num- 
ber of  infected  children,  and  they  had  been  playing  and  going 
to  school  "together  all  the  time.  Yet,  each  had  his  separate  bed, 
washing  apparatus,  towels,  etc.  The  institution,  since  its  ex- 
istence, had  been  so  fortunate  as  to  have  but  little  sickness,  and 
the  necessity  of  building  a  separate  house  for  their  sick  chil- 
dren had  never  been  brought  home  to  the  otherwise  excellent 
trustees  and  managers  of  the  asylum.  They  have  had  such  a 
house  erected  now. 

During  the  following  months  all  remaining  children,  except- 
ing four,  were  also  infected. 

Isolation  being  impossible,  this  was  not  to  be  prevented.  I 
at  once  advised  to  keep  all  children  out  of  school,  and  not  to  ad- 
mit any  new  ones  to  the  asylum,  which  advice  was  complied 
with.  I  then  treated  them,  with  the  assistance  of  the  physician 
ot  the  asylum,  with  sulphate  of  copper  or  yellow  oxide  of  mer- 
cury (and  atropia,  etc.,  when  necessary).  This  treatment  has 
been  kept  up  ever  since,  and  during  the  whole  period  pannus 
made  its  appearance  only  in  one  girl,  and  slight  marginal  ul- 
ceration of  the  cornea  in  only  about  half  a  dozen  cases.  In  four 
cases  I  operated  for  strabismus  convergens  during  the  time  of 
treatment,  and  the  healing  and  effect  of  the  operations  were  not 
interfered  with  by  the  trachoma.  None  of  the  adults  living  in 
the  house  were  infected.  After  two  months  of  regular  careful 
treatment  a  number  of  the  children  could  be  put  on  a  milder  as- 
tringent treatment,  and  soon  afterwards  be  discharged.  Thus 
the  number  of  badly  affected  ones  grew  steadily  less,  and  during 
the  summer  of  last  year  quite  a  large  number  of  the  children 
could  go  to  school  again.  Of  late  there  have  been  only  four 
girls  left,  who  had  made  but  very  little  progress,  and  I  decided 
to  use  jequirity  powder  on  their  lids.  This  was  done  with  a  very 
happy  result,  and  the  epidemic  may  now  be  considered   at  an 


Epidemic  of  Trachoma. 


25 


end,  although  a  number  of  the  children  are  yet  being  treated 
with  astringents. 

The  house  in  which  these  children  live  lies  about  four  miles 
from  the  center  of  the  city,  surrounded  by  a  large  yard,  with 
beautiful  trees,  and  in  a  very  healthy  locality  and  atmosphere. 
There  is  hardly  any  doubt  but  that  the  affection  has  been  im- 
ported into  this  asylum  by  the  first  patient,  and  from  the  out- 
side. 

The  expei-ience  which  this  asylum  has  gone  through  shows 
plainly  how  carefully  children,  who  are  admitted  to  such  an  in- 
stitution, should  be  examined,  and  especially  with  regard  to  their 
eyes.  On  the  other  hand,  there  should  always  be  a  chance  for 
absolutely  isolating,  not  only  the  children  who  suffer  from  an 
infectious  eye  disease,  but  from  any  infectious  disease. 

Besides  the  cases  with  strabismus  only  one,  a  boy,  presented  a 
complication.  He  had  stricture  of  the  nasal  ducts;  but  I  never 
probed  them,  as  the  obstructions  gradually  disappeared  with  the 
trachoma.  Whether  there  was  any  trachoma  in  the  lachrymal 
sac,  or  what  the  obstructions  were,  I  am,  of  course,  unable  to 
state. 

The  uniformly  good  results  and  the  freedom  from  corneal  af- 
fections (except  in  a  few  cases)  speak  strongly  in  favor  of  a  care- 
ful treatment  with  cuprum  sulphuricum,  although  the  progress 
was  sometimes  rather  slow. 


THE  PRESENT  STANDING  OF  TOBACCO  AMBLYOPIA. 


BY  J.  L.  MINOR,  M.  D.  OF  MEMPHIS,  TENN. 

Mackenzie  in  his  great  work  on  diseases  of  the  eye,  described 
a  class  of  cases,  characterized  by  reduced  vision  or  loss  of  sight, 
occurring  in  persons  who  used  tobacco  excessively;  and,  supposing 
that  tobacco  was  the  cause  of  the  trouble,  he  classified  them  un- 
der the  head  of  tobacco  amaurosis.  The  weight  of  Mackenzie's 
authority  was  sufficient  in  itself  to  guide  many,  and  to  influence 
most  observers  before  the  ophthalmoscope  was  introduced.  Since 
its  advent  however,  the  term  amaurosis  has  had  an  increasingly 
restricted  application  in  ophthalmic  practice.  Yet  tobacco 
amaurosis  has  retained  its  place  in  our  nomenclature,  and  is 
treated  of,  in  many  of  our  text  books,  as  a  distinct  and  char- 
acteristic affection.  Many  cases  have  been  reported,  and  numer- 
ous articles  have  been  written  to  pi'ove  its  existence. 

When  it  is  considered  that  tobacco  is  used  by  a  large  propor- 
tion of  the  male  population  of  the  world — and  frequently  to  ex- 
cess— it  is  to  be  wondered  at  that  cases  of  tobacco  amaurosis  are 
not  more  frequently  met  with.  And  stranger  still  is  it,  to  see 
competent  ophthalmologists  make  the  diagnosis  of  tobacco 
amaurosis,  in  cases  with  clearly  marked  symptoms  of  brain  or 
spinal  cord  disease,  or  other  affections  which  may  and  do  cause 
diminution  in  or  loss  of  vision  the  same  in  kind  as  is  claimed  for 
tobacco.  This  must  necessarily  lead  to  one  of  two  conclusions, 
either  that  tobacco  amaurosis  has  a  much  wider  application  than 
its  most  ardent  advocates  claim,  or  that  there  is  a  lack  of  proper 
care  in  eliminating  other  causes  of  reduced  vision.  To  reach  a 
correct  understanding  of  the  subject,  it  will  be  necessary  to 
study  the  claims  made  by  the  advocates  of  the  tobacco  amaurosis 
theory,  and  the  facts  upon  which  these  claims  are  based;  and 
finally  if  possible  to  subject  these  facts  to  the  crucial  test  of  ex- 
periment. This  I  shall  attempt  to  do:  and  without  endeavoring 
to  give  an  exhaustive  resume  of  the  literature.  I  shall  limit 
myself  to  such  text-books  as  I  have  at  my  command,  and  to  a 
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few  of  the  most  frequently  quoted  articles  which  have  appeared 
in  medical  journals.1 

The  text-books  which  I  have  consulted  show  anything  but 
unanimity  of  opinion.  While  some  of  them  speak  positively  of 
the  existence  of  tobacco  amaurosis,  others  refer  to  the  subject 
with  a  vagueness  of  xpression  that  at  least  suggests  a  lack  of 
positive  conviction,  and  a  few  deny  its  existence  entirely.  This 
variety  of  opinion  is  due  to  a  dilference  in  interpretation  of  tacts. 
The  works  which  adopt  the  theory,  accept  it  with  statements  more 
or  less  positive  and  without  argument:  while  the  doubting  ones 
usually  go  into  detailed  reasoning  in  support  of  their  statements. 
And  in  reports  of  cases  there  seems  to  have  been  too  great  a 
readiness  to  attribute  to  tobacco  symptoms  which  might  be  as- 
cribed to  other  causes — causes  which  are  quickly  recognized 
when  tobacco  is  not  used.  Of  the  text-books  which  stand  more  or 
less  positively  committed  to  the  theory  of  tobacco  amaurosis  may 
be  mentioned. 

(1.)  Mackenzie,  who  has  already  been  sufficiently  referred  to. 

(2)  .  Powers  gives  tobacco  as  a  cause  of  optic  nerve  atrophy, 
and  quotes  the  observations  of  Mr.  Wordsworth. 

(3)  .  Bader  treats  systematically  of  tobacco  amaurosis;  and 
under  this  heading  says  that  post-mortem  examinations  have 
shown  traces  of  basilar  meningitis  which  affected  the  optic 
nerves  and  other  nerves  of  the  face. 

(4)  .  Green  gives  his  own  views,  which  he  says  may  be  taken 
substantially  as  those  of  American  ophthalmologists.  He  says 
that  a  large  proportion  of  cases  of  optic  nerve  atrophy  which 
have  been  observed  have  been  in  cigar-makers  and  workers  in 
tobacco.    They  usually  use  tobacco  freely.      Inveterate  drink- 


1.  I  have  attempted  to  reach  the  popular  medical  opinion  concerning 
tobacco  amblyopia,  and  consequently  have  relied  chiefly  upon  text- 
book's on  ophthalmology,  because  it  was  thought  that  the  drift  of  pro- 
fessional opinion  could  be  more  easily  and  correctly  reached  by  this 
method  than  by  any  other.  Text-books  are  usually  written  by  represen- 
tative men,  who's  opinions  have  been  formed,  not  alone  by  close  observa- 
tion of  their  own,  but  by  careful  analyses  of  current  opinions;  and  thus 
formed  they  reach  students  and  practitioners,  who  accept  them  as 
authorities  and  adopt  their  views.  This  must  be  my  excuse  for  omitting 
to  mention  many  able  articles  which  have  appeared  in  medical  journals. 
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ers,  who  are  usually  inveterate  smokers,  are  also  liable  to  suffer 
from  amaurotic  affections. 

(5)  .  Gowers  gives  tobacco  as  a  cause  of  amblyopia,  and  re- 
fers to  the  writings  of  Hutchinson,  Hirschberg  and  Foerster. 

(6)  .  Nettleship  sa3's  that  his  own  opinion  is  that  tobacco  is 
the  essential  agent  in  producing  tobacco  amaurosis,  but  admits 
that  the  share  to  be  attributed  to  alcohol,  general  exhaustion, 
anxiety,  underfeeding,  dissipation,  etc.,  must  not  be  overlooked, 
so  long  as  competent  observers  hold  that  the  disease  may  be 
brought  on  by  such  influences  collectively,  without  tobacco. 

(7)  .  McNamara  says  that  he  has  "no  hesitation  now,  in  af- 
firming with  Dr.  Webster,  that  the  use  of  tobacco  alone,  or  of 
tobacco  and  alcohol  combined,  may  produce  impairment  of 
vision,  ranging  from  the  slightest  blurring  to  total  blindness. 

And  to  these  may  be  added: 

(8)  .  Juler,  who  believes  in  and  describes  the  affection,  and 

(9)  .  Swanzy,  who,  under  the  head  of  central  amblyopia,  says 
that  the  most  common  cause  of  this  disease  is  alcohol,  or  to- 
bacco, or  both. 

Of  the  authors  who  give  their  quasi  acquiescence  to  the  the- 
ory, may  be  mentioned  : 

(10)  .  SteUwag,  who  says  "it  is  said  that  the  abuse  of  tobacco 
plays  a  part  in  the  production  of  amaurosis,  and  that  the  fact  is 
corroborated  by  the  recession  of  the  affection  where  tobacco  is 
discontinued.  It  is  said  to  appear  independently,  but  is  most 
frequently  associated  with  alcohol. 

(11)  .  Noyes,  after  referring  to  the  difficulties  of  separating  al- 
coholic from  tobacco  cases,  says  they  both  commonly  combine. 
He.  however,  describes  the  two  conditions  separately,  and  re- 
fers to  the  writings  of  Hutchinson  and  Foerster. 

(12)  .  Williams,  in  treating  of  chronic  optic  neuritis,  cites 
Hutchinson's  observations,  and  without  committing  himself  to 
an  opinion  further  than  saying  that  abstinence  from  tobacco  is 
essential  in  treatment,  closes  the  subject. 

(13)  .  Mittendort  says  that  the  abuse  of  tobacco  is  not  a  very 
frequent  cause  of  amblyopia,  and  admits  that  in  most  cases  al- 
cohol is  also  used;  and  that  American  ophthalmologists  are  of 
the  belief  that  tobacco  takes  a  less  active  part  in  producing 
amblyopia  than  alcohol. 
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(14)  .  Wolf  refers  to  the  divided  opinion  as  to  the  production 
of  amblyopia  by  tobacco  and  alcohol,  and  says  that  there  is  no 
doubt  that  smoking,  and  drinking  of  spiritnous  liquors  has  a 
great  tendency  to  produce  amblyopia. 

(15)  .  Wecker  mentions  tobacco  and  alcohol  as  being  causes  of 
amblyopia,  but  says  that  good  authorities  deny  that  tobacco  has 
any  causative  influence  in  that  direction.  He  saw  many  cases 
during  the  siege  of  Paris  who  were  suffering  from  exhaustion 
and  fatigue. 

(16)  .  Wells,  while  he  does  not  subscribe  to  the  belief  that  to- 
bacco alone  will  produce  amblyopia,  describes  the  affection,  and 
admits  that  it  may  enter  into  the  causation  of  impaired  vision. 
He  quotes  Mr.  Hutchinson  and  gives  his  description  of  tobacco 
amaurosis,  as  follows  : 

"  The  cases  which  form  the  subject  of  this  paper  are  recog- 
nized by  the  loss  of  vascular  supply  to  the  optic  nerve  itself. 
There  is  not  usually  much  diminution  in  the  size  of  the  vessels 
which  supply  the  retina,  and  often  these  remain  of  good  size, 
when  the  nerve  itself  is  as  white  as  paper.  The  first  stage  (one 
which  is  usually  very  transitory  and  perhaps  often  altogether 
omitted)  is  one  of  congestion,  during  which  the  disc  looks  too 
red.  Then  follows  pallor  of  the  outer  half  of  the  nerve — that 
part  which  is  nearest  the  yellow  spot.  During  these  stages  the 
patient  complains  merely  of  dimness  of  vision.  Everything 
seems  in  a  fog  to  him,  but  he  has  no  pain  in  the  eyes,  nor  any 
photopsiaor  photophobia.  In  a  later  stage  the  whole  of  the  op- 
tic disc  has  become  pale,  even  to  blue-milk  whiteness;  and  later 
there  is  proof,  not  only  of  anaemia  of  the  nerve,  but  of  advanced 
atrophy.  The  stages  generally  occupy  from  four  months  to  a 
year.  In  many  cases  the  patient  becomes  at  length  absolutely 
blind;  but  in  others  the  disease  having  advanced  to  a  certain 
point  is  arrested.  There  is  from  first  to  last  no  evidence  of  dis- 
ease of  any  structure  in  the  eyeball,  excepting  the  optic  nerve. 
And  even  after  years  of  absolute  blindness,  the  retina,  choroid, 
etc.,  remain  healthy,  and  their  blood  supply  is  good.  Almost 
always  both  eyes  are  affected,  and  progress  almost  pari  passu. 
Sleeplessness,  a  little  giddiness  and  a  little  headache  are  the 
only  constitutional  symptoms  which  attend  it,  and  these  disap- 
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pear  at  a  later  stage,  and  the  patient  regains  his  usual  health. 
As  there  is  no  tendency  to  fatal  complications,  opportunities  for 
post-mortem  examinations  of  the  brain  are  hardly  ever  ob- 
tained." 

This  is  in  the  main  the  accepted  description  of  the  affection. 
Foerster  has  pointed  out  the  fact  that  the  failure  in  vision  is  due 
to  a  reduction  in  visual  acuity  over  a  small  area  in  the  center  of 
the  fundus — a  central  scotoma,  while  the  visual  field  remains 
normal  in  its  peripheral  parts.  The  scotoma  is  transversely 
oval,  extending  usually  from  the  point  of  fixation,  which  it  in- 
volves, to  the  blind  spot  corresponding  to  the  optic  nerve  en- 
trance. It  belongs  to  the  negative  variety,  and  is  most  easily 
detected  with  colors  that  are  in  the  normal  state  best  seen  in 
the  center  of  the  field,  i.  e.,  red  and  green,  which  are  not  recog- 
nized in  the  scotoma,  though  the  peripheral  color  perception  and 
field  may  be  entirely  normal.1 

Patients  with  this  form  of  amblyopia  find  their  way 
about  with  much  greater  ease  than  would  be  anticipated  from 
the  degree  of  vision  possessed,  because  the  periphery  of  the 
the  retina  retains  its  normal  amount  of  vision;  and  for  the 
same  reason  the  pupils  are  smaller  in  this  than  in  other  forms  of 
amblyopia,  for  the  light,  being  perceived  to  the  normal  extent 
in  the  periphery  of  the  retina,  excites  contraction  of  the  pupils. 
Vision  is  better  in  dull  illumination,  because  under  this  influence 
the  pupils  dilate  and  allow  more  light  to  enter  the  eye. 

Articles  which  have  appeared  in  medical  journals  by  Hutchin- 
son, Foerster  and  Wordsworth,  are  frequently  referred  to  in 
support  of  the  tobacco  amaurosis  theory,  and  they  will  be  noticed 
after  we  have  examined  some  of  the  text-books  that  deny  the 
existence  of  this  form  of  amblyopia  altogether;  and,  first  of 
these,  may  be  mentioned. 

(17).  Carter,  who  points  out  the  fact  that  tobacco,  if  a  cause 
of  optic  nerve  atrophy,  is  by  no  means  the  only  one,  for 
thousands  who  smoke  excessively  experience  no  inconvenience; 
hence,  there  is  liability  to  mistake  coincidence  for  cause.  Ref- 
erence is  made  to  observers  who  have  noticed  that  sufferers  from 

1.  See  article  on  Central  Color  Scotoma,  by  J.  L.  Minor  in  Am.  Jour, 
of  Med.  iSci..  for  April.  1882. 
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nerve  atrophy  are  frequently  great  smokers.  This  statement  is 
to  be  accepted  as  indisputable,  because  it  comes  from  reliable 
and  competent  men;  but  when  they  say  in  such  instances,  much 
smoking  is  the  cause  of  the  atrophy,  they  step  from  the  domain 
of  observed  facts  and  enter  the  debatable  ground  of  opinion. 
After  enumerating  the  various  causes  of  optic  nerve  atrophy,  he 
insists  that  these  must  be  excluded  before  the  diagnosis  of 
tobacco  amblyopia  is  made,  and  this  he  claims  has  not  been  done 
iu  cases  which  have  been  reported.  Mr.  Carter  was,  himself,  at 
one  time  stationed  in  Asiatic  Turkey,  where  smoking  is  carried 
on  extensively,  yet  he  observed  no  cases  of  amaurosis.  He 
quotes  M.  Farquhar,  who  was  for  many  years  surgeon  to  the 
British  Consulate  in  Alexandria,  as  saying  that  he  had  examined 
many  thousands  of  cases  of  diseased  eyes,  and  that  it  was  a 
mystery  how  few  cases  of  amaurosis  were  seen,  for  the 
Egyptians  smoke  possibly  more  than  the  Turks.  Mr.  Dickson, 
physician  to  the  British  Embassy  at  Constantinople,  wrote, 
"Amaurosis,  taking  the  term  in  its  widest  sense,  is  not  a  com- 
mon complaint  in  Constantinople,  or  in  Turkey  generally;  and 
yet  smoking  tobacco  is  so  prevalent  a  vice  that  it  is  practiced  by 
the  whole  population,  Mohammedans,  Christians  and  Jews  with 
hardly  a  single  exception.  The  usual  amount  consumed  by  one 
person,  per  month,  may  be  estimated  at  two  and  a  half  pounds." 
Mr.  Dickson  had  found  amaurosis  frequent  in  Tripoli  and  in  North- 
ern Africa,  where  tobacco  was  little  used.  And  Dr.  Huebsch, 
an  oculist  in  Constantinople,  wrote  that  tobacco  was  used  exces- 
sively by  men,  women  and  children,  yet  amaurosis  was  rarely 
seen;  and  that  he  had  never  been  able  to  attribute  amaurosis  to 
the  abuse  of  tobacco. 

(18).  Allbutt,  after  referring  to  the  difficulty  of  isolating  the 
antecedents  of  amaurosis,  and  of  distinguishing  which  arc  the 
essential  and  efficient  causes,  says  that  much  trouble  is  often  ex- 
perienced in  saying  which  of  the  true  causes  is  the  actual  cause. 
When  it  is  desired  to  isolate  tobacco,  accident  can  only  be  elim- 
inated by  including  a  large  number  of,  not  amaurotics,  but 
smokers,  and  comparing  them  with  a  like  number  of  abstainers. 
He  then  gives  his  reasons  for  disbelieving  in  tobacco  amblyopia 
as  follows:    First.  "Amaurosis  is  very  common,  and  is  common 
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in  certain  districts  especially,  but  in  districts  which  do  not  coin- 
cide with  districts  of  principal  manufacture  or  consumption  of 
tobacco.  Secondly.  Many  causes  are  at  work,  in  this  present 
busy  age  especially,  which  may  have  far  more  to  do  with 
amaurosis.  I  may  refer  to  alcohol  as  one  of  these:  as  another  to 
the  incessant  overuse  of  the  eyes  in  a  large  number  of  competitive 
trades,  in  which  men  especially  are  engaged.  And  again,  to  those 
many  strains  upon  the  mind  and  nerves,  which  overtask  the 
nervous  centers,  and  carry  the  optic  nerve  with  them.  Thirdly. 
In  many  cases  of  so  called  recovery  from  amaurosis  on  the  omis- 
sion of  smoking,  we  have  no  certain  evidence  that  the  condition 
was  not  one  of  general  anaemia — made  especialby  manifest  in 
that  form  of  anaemia  accompanying  menorrhagia.  lactation. 
*  *  -  Fourthly.  We  have  no  satisfactory  evidence  that  cases 
quoted  have  been  observed  for  any  length  of  time.  Degenerative 
nervous  diseases,  as  locomotor  ataxia,  general  paresis  and  dissem- 
inated sclerosis  are  much  more  common  in  men  than  in  women, 
and  of  such  diseases,  atrophy  may  be  the  first  sign. "  He  further 
states  that  in  ophthalmic  clinics,  time  is  not  afforded,  nor  is  it 
the  habit  to  make  searching  inquiry  as  to  the  presence  or  ab- 
sence of  obscure  nerve  disease;  and  that  this  poverty  of  time, 
and  inadequacy  in  history  taking,  is  manifestly  shown  in  most 
cases  which  are  reported.  Moreover,  the  symptoms  and  appear- 
ances which  are  given  as  peculiar  to  tobacco  amaurosis,  are  the 
exact  counterparts  of  cases  which  have  been  watched  and  ob- 
served throughout  in  many  forms  of  cerebro  spinal  disease. 

(19)  .  Walton  concludes  after  much  study,  that  there  is  no 
special  effect  exerted  by  tobacco  upon  the  optic  nerves. 

(20)  .  Ely  examined  over  one  hundred  workers  in  tobacco. 
He  tabulates  102  cases,  and  finds  that  88  had  normal  vision, 
which  he  thinks,  is  as  good  a  showing  as  would  be  obtained  from 
100  persons  taken  at  random  anywhere.  He  accounts  for  the 
reduced  vision  in  the  remaining  cases,  as  being  other  than 
tobacco,  except  in  two  instances,  which,  he  says,  may  be  at- 
tributed to  tobacco,  provided  one  chooses  to  do  so.  Yet  he  ad- 
mits that  there  is  no  positive  proof  one  way  or  the  other.  In 
each  of  these  cases  vision  was 

If  the  statements  of  text-books  and  observers  be  taken  as  the 
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criterion  of  one's  belief,  it  must  be  admitted  that  the  existence  oi 
this  form  of  amaurosis  is  doubtful.  And  these  doubts  are  ma- 
terially strengthened  when  it  is  considered  that  there  are  no 
symptoms,  taken  singly  or  collectively,  which  are  specially  dis- 
tinctive of  or  peculiar  to  tobacco  poisoning.  On  the  other  hand, 
the  description  of  the  affection  is  exactly  the  same  as  that  of  retro- 
ocular  neuritis,  an  affection  often  observed  in  individuals  who 
do  not  use  tobacco  in  any  form.  And  moreover,  while  general 
pathologists  admit  that  tobacco  may  cause  functional  disturbance, 
they  do  not  recognize  in  it,  an  agent  capable  of  producing  or- 
ganic change  in  any  tissue  of  the  body;  whereas,  they  attribute  to 
the  effects  of  alcohol,  changes  which  are  so  characteristic  as  to 
be  pathognomonic  of  alcoholic  abuse.  These  changes  are  often 
seen  ;n  the  brain  in  the  form  of  a  chronic  interstitial  inflamma- 
tion of  its  membranes,  and  the  same  lesions  have  been  observed 
in  the  optic  nerves  from  cases  of  chronic  alcoholism.  Many  be- 
lievers in  tobacco  amaurosis  ascribe  also  to  alcohol  a  form  of  am- 
blyopia, differing  from  that  produced  by  tobacco,  only  in  present- 
ing a  round  instead  of  an  oval  scotoma,  and  a  little  duller  appear- 
ance of  the  optic  nerve.  Sufferers  from  tobacco  amaurosis  are  al- 
most invariably  free  consumers  of  alcohol,  and  however  much  at 
variance  with  the  ordinary  practice  of  ophthalmologists  it  may  be, 
the  possible  influence  of  alcohol  should  always  be  excluded  be- 
fore the  diagnosis  of  tobacco  amaurosis  is  made.  The  same  ap- 
plies, of  course,  to  all  the  various  causes  capable  of  producing 
amblyopia.  And  while  it  must  be  granted  that  positive  evidence 
is  often  unattainable  in  medicine,  it  may  be  insisted  upon  that 
inferential  conclusions  must  be  based  upon  observations  complete 
enough  to  combat  adverse  opinion. 

(21).  Mr.  Jonathan  Hutchinson,  who  has  written  very  ex- 
tensively upon  the  subject  of  tobacco  amanrosis  presents  his  views 
and  his  experience  concerning  the  subject,  in  the  Royal  London 
Ophthalmic  Hospital  Reports  for  1874.  He  there  reviews  his' 
previously  reported  cases,  and  adds  a  few  others.  He  confines 
his  criticisms  to  64  cases,  having  excluded  63  cases  previously 
reported  as  being  imperfect;  and  as  Mr.  H.  is  frequently  quoted 
I  shall  consider  this  report  with  some  detail.  For  not  only  is  it 
referred  to  as  proving  the  existence  of  the  affection,  but  his  per- 
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centage  01  cures  (75  p.  c.)  is  adduced  as  strengthening  his  con- 
clusions both  as  to  the  nature  of  the  disease  and  its  amenability 
to  treatment.  He  says  of  these  cases:  "No  doubt  some  of  the 
patients  were  drinking  to  excess,  but  most  of  them  were  smok- 
ing to  excess,  and  such  cases  prove  nothing  as  to  the  direct 
power  of  alcohol  in  causing  amblyopia."  "In  a  certain  number 
besides  these  known  to  be  drinkers,  habitual  indigestion  and 
failure  in  appetite  is  noted."  "A  history  of  special  anxiety  or 
trouble  of  some  kind,  or  of  overwork  was  given  by  several  (9) 
patients,  and  would  probably  have  been  even  more  common  if 
always  asked  for."  "Another  small  group  are  noted  as  consti- 
tutionally nervous."  And  so  on  follows  in  regular  order,  an 
honest  exposition  of  features  presented  by  other  groups  of  cases, 
which  will  enable  anyone  to  formulate  his  own  conclusions. 

My  analysis  of  his  cases,  as  obtained  from  this  report,  and  when 
possible  by  reference  to  the  articles  in  which  they  originally  ap- 
peared, is  as  follows.  Consumers  of  both  alcohol  and  tobacco,  26 
cases  (4,  6,  7,  10,  12,  13,  14,  15,  23,  24,  32,  33,  35,  36,  37,  38, 
40,  42,  43,  45,  46,  51,  53,  54,  58,  59).  Clearly  of  other  than 
tobacco  origin,  5  cases  (30,  43,  54,  55,  56).  Probably  of  other 
original  cases,  (1,  20,  21,  22,  31,  32,  35.  36,  39,  38,  40,  41, 
42,  46,  47,  48,  50,  51,  61,  62,  63.)  Testing  incomplete.  Vision 
given  for  first  visit  and  not  again  referred  to,  1  case  (52).  Re- 
liance upon  patient's  statement  alone,  3  cases  (9,  18,  20).  Vision 
for  distance  taken  at  first  examination  only,  the  subsequent 
tests  being  for  the  near,  in  which  there  is  improvement,  5  cases, 
(8,  19,  26,  27,  28).  Vision  taken  for  the  near  at  both  examina- 
tions, there  being  improvement  at  the  final  testing,  2  cases  (2 
and  29),  one  case  (11)  had  had  iritis  and  floating  objects  in  the 
vitreous.  Three  cases  (5,  16,  25)  are  without  history.  Five  cases 
(3,  17,  49,  60,  64)  remained  stationary  for  distant  vision,  and 
one  case  (57)  became  worse.  Two  cases  (34,  44)  had  suffered 
from  failure  of  appetite  and  digestion,  with  too  little  sleep  in 
one  case  and  too  much  in  the  other.  The  vision  was  respec- 
tively in  these  two  cases:  z~  which  improved  to  and 
which  improved  to  |£.  Thus  the  64  cases  are  accounted  for. 
They  all  used  tobacco,  certainly;  but  that  there  was  any  direct 
connection  between  the  use  of  that  agent  and  the  amblyopia,  or 
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between  the  discontinuance  of  tobacco  and  improvement  in  vision, 
is  far  from  proven. 

(22)  .  Wordsworth  reports  three  cases  of  optic  nerve  atrophy- 
going  on  to  blindness  in  subjects  who  used  tobacco,  and  calls 
them  cases  of  tobacco  amaurosis.  No  evidence  is  given  that 
other  causes  were  eliminated.  The  histories  are  too  meagre  to 
justify  any  conclusions;  and,  moreover,  it  is  claimed  by  advo- 
cates of  tobacco  amaurosis  that  this  form  of  amblyopia  does  not 
lead  to  complete  blindness. 

(23)  .  Hirschberg,  in  an  article  on  tobacco  amblyopia,  ascribes 
some  cases  to  tobacco,  others  to  alcohol,  and  finally  a  few,  pre- 
senting the  same  characteristics,  where  neither  tobacco  nor  al- 
cohol was  used,  are  attributed  to  retro-ocular  neuritis. 

(24)  .  Webster  reports  twenty  cases  of  amblyopia  occurring  in 
individuals  who  used  tobacco  and  alcohol  to  excess.  In  one 
case  only  was  tobacco  used  alone.  The  vision  in  this  case  was 
cf-  in  each  eye  when  first  seen.  Tobacco  was  discontinued, 
and  one  week  later  his  vision  was  £  in  the  right  eye,  and 

in  the  left.  He  was  then  placed,  first  upon  strychnia,  and 
later  upon  a  mixture  containing  iodide  of  potash,  and  three 
months  after  he  was  first  seen,  vision  was  x^rx  m  e^ch  eye.  Dr. 
Webster's  experience  enables  him  to  "conclude  that  amblyopia 
from  tobacco  alone  does  occur,  but  in  this  country  somewhat 
rarely."  He  further  states  his  evident  bias  in  favor  of  tobacco 
amaurosis  as  follows:  "I  must  confess,  however,  that  when  a 
man  comes  to  me  on  account  of  failing  vision,  and  I  find  the 
characteristic  'chloroform  ordor'  in  his  breath,  and  the  scent  of 
tobacco  issuing  from  every  pore  of  his  skin,  I  at  once  suspect 
that  I  have  discovered  the  cause  of  his  affection,  and  am  only 
likely  to  have  my  opinion  changed  by  'positive  evidence,  ophthal- 
moscopic or  otherwise." 

In  the  discussion  which  this  article  elicited  at  the  New  York 
County  Medical  Society,  Dr.  Roosa  too  a  strong  stand  against 
the  theory  of  tobacco  amaurosis;  and  Dr.  Pomeroy  also  doubted 
its  existence.  The  other  speakers  agreed  more  or  less  com- 
pletely with  the  author  of  the  paper.  They  merely  expressed 
opinions  however,  and  adduced  no  facts  to  prove  the  correctness 
of  their  views. 
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Rather  early  in  my  practice  of  ophthalmology  I  treated  a  case 
of  tobacco  amaurosis  to  a  successful  termination.  I  received 
a  rude  shock,  however,  when  the  patient  told  me  that  he  had 
taken  my  medicine,  but  had  continued  the  use  of  tobacco 
throughout  the  entire  course  of  treatment.  I  was  forced  into 
admitting  my  mistake,  and  became  more  careful  in  my  obser- 
vations, and  up  to  the  present  time  I  have  not  seen  a  case  in 
which  I  felt  justified  in  making  the  diagnosis  of  tobacco  amauro- 
sis. I  present  the  notes  of  ten  cases  which  1  have  treated  and 
think  that  my  views  will  receive  corroboration  by  the  facts  il- 
lustrated in  their  histories. 

Case  L  Jan.  16,  1881.  I.  D.,  set.  60,  male,  married,  shoe- 
maker, a  healthy  man  with  a  large  family,  whose  individual  and 
family  histories  are  entirely  negative.  Takes  no  alcoholic  drinks; 
smokes  almost  constantly — twenty-five  or  thirty  pipes  per  day. 
A  seai'ching  examination  elicits  no  symptoms  or  evidences  of 
trouble  elsewhere  than  in  the  eyes.  There  has  been  gradual 
failure  of  vision  for  the  past  three  months.  Vision  right  eye, 
-ci-;  left  eye,  i~c-  Visual  fields  show  no  concentric  limita- 
tion, but  peripheral  vision,  which  is  normal  in  the  outermost 
limits  of  the  field,  becomes  rapidly  reduced  as  the  center  is  ap- 
proached. Colors  are  distinguished  in  the  center  of  the  field, 
and  there  is  no  defect  in  their  peripheral  perception,  yet  they 
are  as  bright  20°  from  the  center  as  they  are  at  the  point  of  fix- 
ation. All  of  which  means  that  the  central  portion  of  the  retina 
is  impaired,  both  as  to  acuity  of  vision  and  color  perception, 
while  the  periphery  remains  normal  in  these  particulars.1 

The  ophthalmoscope  shows  a  normal  fundus,  with  the  excep- 
tion of  the  discs,  which  are  a  little  redder  than  normal,  the 
veins  possibly  are  enlarged  and  sluggish.  He  has  the  "stale  to- 
bacco odor'  to  a  marked  degree. 

Treatment. — Potassium  iodide,  gr.  v.,  in  infusion  of  gentian, 
3i,  three  times  a  day,  the  tobacco  to  be  neither  stopped  nor  re- 
duced. 

Jan.  18.  Vision  right,  left, 
Jan.  23.  Vision  right,  ±* ;  left,  %%. 

1.  See  article  on  "The  Field  of  Vision,"  by  J.  L.  Minor,  Am.  Jour,  of 
the  Med.  Sci.,  July,  1883. 
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Feb.  11.  Vision  both.  Glasses  now  for  the  first  time  im- 
prove vision.  +  14  s  V.  =  -,,2X%,  both.  (^Glasses  had  been 
tried  before,  for  this  degree  of  hyperopia  was  recognized  with 
the  ophthalmoscope.)  The  treatment,  which  up  to  this  time  has 
remained  unchanged,  is  now  varied,  the  gentian  and  iodide  be- 
ing discontinued,  and  tinct.  of  mix  vomica,  gr.  x.  t,  d.,  substi- 
tuted. 

Feb.  22.  With  glasses,  vision,  right,  L2XV,  left,  With  + 

6  s  reads  newspaper  print. 

April  4.  With  glasses,  vision,  right,  2L-;  left,  ||.  The  visual 
fields  have  improved  pari  passu,  with  the  vision.  The  ophthal- 
moscopic appearances  are  now  normal.  The  change  was  so 
gradual  as  to  be  inappreciable  during  its  progress. 

May  9.  Vision  and  condition  unchanged;  works  at  his  trade 
as  well  as  he  ever  did. 

Case  II.  May  21,  1880.  J.  K.  aet.  40.  Male.  Married. 
Liquor  dealer.  No  history  of  constitutional  or  other  serious 
disease.  Drinks  freely  and  chiefly  whiskey,  but  does  not  be- 
come intoxicated.  Smokes  ten  or  fifteen  cigars  daily,  and  often 
a  larger  number.  For  one  month  and  a  half  vision  has  been 
tailing.  Slight  pain  in  eyes,  attributed  to  strain.  No  evidence 
of  brain  or  spinal  cord  trouble  or  of  any  other  form  of  disease. 
Vision  both  No  limitation  of  visual  fields,  and  peripheral 
acuity  of  vision  is  normal.  Fields  for  color  not  contracted, 
but  there  is  a  central  transversely  oval  scotoma  for  both  red  and 
green,  extending  from  a  few  degrees  to  the  temporal  side  of  the 
point  of  fixation,  across  to  the  optic  nerve  entrance.  Ophthal- 
moscope shows  a  very  low  grade  of  optic  neuritis.  Treatment: 
Potassium  iodide  gr.  x.  in  infusion  of  gentian  5i  three  times 
daily.    Liquor  to  be  stopped  and  tobaccocontinued. 

May  28.  Vision  -^x,  both.  June  4,  vision  f£  both.  June  20,  vis- 
ion jc^x  both.  July  6,  vision  f  £  both.  The  color  perception  is  nor- 
mal throughout  the  visual  field,  the  scotoma  having  disappeared. 
The  discs  gradually  cleared  and  are  now  essentially  normal. 
Treatment  was  continued  for  a  month  longer,  when  it  was 
stopped  the  condition  being  the  same  as  at  the  last  testing.  The 
cure  is  considered  permanent,  for  the  patient  was  told  to  report 
again,  in  event  of  a  relapse;  and  he  has  not  been  seen  since. 
The  stale  tobacco  odor  was  very  noticeable  in  this  patient. 


38 


J.  L.  Minor. 


Case  III.  May  2,  1883.  C.  W.  aet.  46.  Married.  Liquor 
dealer.  History  negative,  never  having  experienced  disease  of 
any  kind.  Drinks,  not  to  excess,  but  frequently  and  with  regu- 
larity. Smokes  ten  or  twelve  cigars  daily.  Vision  }"  both 
with  -}-  24  s.)  Visual  fields  not  contracted  and  peripheric 
vision  normal.  Color  fields  normal,  but  there  is  decided  dul- 
ness  of  perception  for  red  and  green,  in  the  center  of  the  field. 
Ophthalmoscope  shows  optic  neuritis  of  a  very  slightly  pro- 
nounced character.  No  signs  or  symptoms  of  disturbance  else- 
where than  in  the  eyes. 

Treatment — Iodide  of  potassium  in  infusion  of  gentian  gr.  x  t. 
d.    Discontinuance  of  alcohol — tobacco  as  before. 

May  14,  vision  ^  both,  with  +  24.  S. 

May  20,  vision  f£  both,  with  +  24.  S.—  Still  drinks  a  little. 

June  1,  vision        both,  with  +  24. S. 

June  20,  vision  both,  with  and  without  glasses.  Visual 
fields  normal  and  color  perception  normal  throughout  the  whole 
field.  The  discs  are  normal.  Cure  probably  permanent — for 
the  patient  did  not  report  again,  as  he  was  told  to  do  in  event  of 
a  relapse. 

Case  IV.  Jan.  30.  1884.  D.  Q.  mt.  50.  Male.  Married. 
Laborer.  History  negative,  uses  alcohol  freely  but  not  to  excess. 
Smokes  almost  constantly  twenty  to  thirty  pipes  per  day. 
Vision  failing  for  four  months.  Can  elicit  no  symptoms  of 
other  trouble — Vision,  right  left  Visual  fields  contracted. 
Peripheric  vision  normal.  Color  field  normal.  There  is  no 
color  scotoma,  but  colors  are  as  readily  perceived  20°  from 
the  center,  as  at  the  point  of  fixation  i.  e.  incomplete,  central 
colour  scotoma — Ophthalmoscope  shows  a  cloudy  optic  nerve  in 
each  eye. 

Treatment  iodide  of  potassium  gr.  v.  in  infus.  gentian,  t.d. 
Alcohol  to  be  stopped — tobacco  continued. 

Feb.  4.  Vision  x\-x  both.  No  defect  of  visual  field  or  colour 
perception.  Ophthalmoscope  shows  little  change. — When  see 
a  month  later  condition  was  the  same  as  at  last  visit.  The  stale 
tobacco  odor,  well  marked  in  this  patient. 

Case  V.  Dec.  17,  1882.  P.  B.,  set.  43,  male,  married,  police- 
man, a  healthy,  robust  man,  whose  history,  both  family  and  indi- 
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vidual,  is  entirely  negative.  Drinks  moderately,  but  never  to 
excess.  Smokes  freely  and  chews  almost  constantly.  Trouble 
with  eyes  for  a  year,  nauseas  volitantes  and  reduced  vision. 
Occasional  pain  in  temples,  cardialgia,  flatulence,  constipation. 
No  other  symptoms.  Vision  right,  left,  visual  fields 
normal;  peripheric  vision  normal.  The  only  color  defect  is  dul- 
ness  in  perception  of  red  and  green  in  the  center  of  the  field  ovei 
an  area  of  1 0°  radius.  Ophthalmoscope  shows  a  low  grade  of 
optic  neuritis.  Treatment,  iodide  of  potassium  and  infusion  of 
gentian,  to  stop  alcohol  and  continue  tobacco.  This  ti-eatment 
was  continued,  and  no  note  was  made  until  Feb.  2,  1883,  when 
vision  was      both,  and  color  perception  normal.    Discs  normal. 

Aug.  5 — Relapse.  Vision  right,  -2<f ;  left,  2$-.  Low  grade  of 
neuritis  placed  on  same  treatment. 

Sept.  30. — Vision  both.  Discs  a  little  cloudy,  but  less  in- 
flamed. 

Feb.  1884. — No  relapse.  Discs  normal.  Stale  tobacco  odor 
very  noticeable.  Before  consulting  me,  this  patient  had  seen 
two  oculists  of  repute,  both  of  whom  diagnosticated  tobacco  am- 
blyopia; and,  while  under  their  observation,  his  tobacco  was  dis- 
continued, and  strychnia  was  administered  hypodermically  and 
internally.  He  experienced  no  improvement  until  he  placed  him- 
self under  my  care,  during  which  time  he  used  tobacco  as  freely 
as  he  had  ever  done. 

Case  VI.  April  18,  1883.  J.  T.,  set.  45,  male,  married, 
laborer,  a  strong  healthy  man.  Chancroids  twenty  years  ago, 
and  suppurating  buboes  at  the  same  time.  No  symptoms  of 
syphilis.  "Never  had  a  day's  sickness."  Drinks  freely,  but  not 
excessively.  Smokes  a  great  deal  and  chews  almost  constantly. 
Vision  failing  for  past  six  weeks;  can  find  absolutely  no  other 
symptom.  Vision,  right,  -c-  left,  2L-.  Fields  of  vision  and 
peripheric  vision  normal.  Colors  as  bright  at  20  degrees  from 
center,  as  at  point  of  fixation;  otherwise  color  fields  are  normal. 
Ophthalmoscope  shows  a  low  grade  of  optic  neuritis.  Treatment, 
potassium  iodide  and  gentian.  To  stop  alcohol  and  continue 
tobacco. 

May  9,  vision  |"  both. 

June  15,  vision  ^  both,  and,  finding  suggestive  whiteness  of 


40 


J.  i.  Minor. 


the  outer  halves  of  the  discs,  iodide  was  stopped  and  strychnia 
substituted. 

April  5,  1884.  After  last  visit,  vision  became  so  bad  that  he 
could  hardly  find  his  way  about.  He  gave  up  his  work,  became 
despondent,  stopped  medicine,  and,  having  nothing  else  to  do, 
smoked  or  chewed  tobacco  during  waking  hours. 

In  Dec.  1883,  vision  began  to  improve,  and,  in  the  course  of 
a  month,  reached  its  present  condition  |£  both.  Visual  fields 
and  color  fields  normal.  The  discs  are  normal — has  been  at 
work  and  uses  eyes  as  well  as  he  ever  did  for  reading  and  all 
purposes,  stale  tobacco  odor  throughout. 

Case  VII.  Aug.  25, 1883.  Dr.  S.  S.,  set.  35,  oculist.  Drink- 
ing tor  a  considerable  time,  not  excessively,  but  freely  and  reg- 
ularly. Smokes  a  great  deal.  Vision  bad  one  month,  though  it 
is  now  improving.  Complains  of  nothing  else  than  e3'e  trouble. 
Vision,  right,  left,  X2X°X.  Fields  of  vision,  color  perception, 
and  color  fields  normal.  Pupils  small,  optic  discs  hazy,  with  in- 
distinct outlines.  Suggested  iodide  of  potash  and  discontinuance 
of  alcohol.  Allayed  the  fear  of  tobacco  amblyopia,  and  told  him 
to  continue  smoking. 

Dec.  1st  the  doctor  writes:  ''Happy  to  saj'  my  sight  has 
come  back  to  nearly  normal  without  quitting  tobacco."  This  is 
the  statement  of  an  oculist  of  good  standing,  who  believed,  until 
he  was  assured  to  the  contrary,  that  he  had  tobacco  amblyopia. 

Case  VIII.  Jan.  23,  1881.  H.  K.,  set.  10,  male,  married, 
laborer,  chancre  fifteen  years  ago  with  some  secondary  but  no 
tertiary  lesions.  Gonorrhoea  two  years  ago  and  now  has  strict- 
ure, uses  both  alcohol  and  tobacco  to  excess.  Occasional  head- 
aches, and  at  times,  pain  in  eyes.  Failing  vision  for  one  month. 
Vision,  -c-  each.  Visual  fields  and  peripheric  vision  normal. 
Color  perception  dull  for  green  and  red  in  center  of  field, 
otherwise  normal.  Ophthalmoscope  shows  low  grade  of  neuritis. 
Treatment,  iodide  of  potash  and  discontinuance  of  alcohol. 
Tobacco  continued. 

Feb.  28,  V=x£  both.    Not  seen  again. 

Case  IX.  Nov.  1882.  T.  B.  ast.  47,  male,  married,  laborer,  has 
locomotor  ataxia  of  fifteen  years  standing.  Smokes  sixteen  or 
eighteen  cigars  daily,  and  is  temperate  in  the  use  of  liquors. 
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Vision  bad  for  more  than  a  year.  No  other  symptoms.  Vision 
%§-  and  with  +  2  Ds.  ^  both.  Visual  fields  concentrically  lim- 
ited. Perception  of  colors  unreliable.  Discs,  white,  atrophic — 
vessels  small.  Treatment.  Placed  upon  mixed  treatment  and 
told  to  discontinue  both  alcohol  and  tobacco,  neither  of  which 
was  done. 
Feb.  1883.    Vision,  right,  x£;  left, 

April,  1883.  Vision  X2X-X  both.  Visual  field  and  color  defects 
remain  unchanged.  No  improvement  in  symptoms  of  ataxia 
or  in  appearance  of  discs.  Tobacco  was  never  reduced,  and 
stale  tobacco  odor  was  noticeable  throughout  the  time  during 
which  he  was  under  observation. 

Sept.  1883.    Vision,  2L°-  both. 

Case  X.  Nov.  30,  1883.  H.  B.,  set.  61,  male,  married, 
tailor,  one  year  ago  treated  for  "amblyopia  ex  abusu,"  which 
yielded  to  a  month's  treatment  (further  particulars  not  noted). 
Smokes  a  great  deal  and  drinks  freely  but  not  excessively. 
Headaches,  dizziness,  occasional  sick  stomach.  No  evidence 
of  spinal  trouble.  Vision,  right,  c^.;  left,  c^.  Visual  field  con- 
centrically limited,  color  perception  unreliable.  Ophthalmoscope 
shows  a  subsiding  neuritis,  passing  into  atrophy.  Treatment: 
Placed  upon  iodide  of  potash  and  mercury,  alcohol  stopped, 
tobacco  continued. 

Dec.  3.   Vision,  right,  left, 

Dec.  IT.    Vision,  right,  2;g-;  left, 

April,  1884.    Condition  the  same;  nerves  look  whiter. 

Tobacco  was  used  excessively  in  all  cases,  and  its  use  was  con- 
tinued throughout  the  entire  course  of  treatment  in  every  in- 
stance. In  Case  I.,  tobacco  alone  was  used,  and  the  most  marked 
improvement  took  place,  a  perfect  cure,  from  a  condition  of  al- 
most helpless  blindness. 

Alcohol  was  used  in  moderation  in  cases  5  and  9,  and  freely 
in  cases  2,  3,  4,  7,  6,  8,  10.    Its  use  was  discontinued. 

Case  IX,  was  probably  of  spinal  origin,  and  Case  X  was  of 
cerebral  origin. 

Vision  was  improved  to  in  six  cases,  to  X2X%  in  two  cases, 
to  1 1:  in  one  case,  and  to  1%  in  one  case,  which  gives  us  90  per 
cent  of  cases  in  which  either  a  cure  was  effected  or  marked  im. 
proveinent  resulted. 
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I  found  the  iodide  of  potash  the  most  useful  remedy,  though 
strychnia  acted  beneficially  in  some  cases.  I  was  guided  by  the 
appearance  of  the  disc  in  my  selection  of  the  one  or  the  other  of 
these  drugs.  The  iodide  was  given  when  the  nerves  wei'e  red, 
and  strychnia  when  the  nerves  were  whitish. 

The  first  eight  cases  show  conditions  of  marked  similarity,  i.e., 
impairment  of  the  central  portion  of  the  retina,  both  as  to  visual 
acuity  and  color  perception,  while  the  periphery  remains  nor- 
mal in  these  particulars.  The  entire  absence  of  all  but  eye- 
symptoms,  coupled  with  the  favorable  progress  observed  in 
these  cases,  is  not  suggestive  of  central  origin,  and  further,  the 
restriction  of  the  trouble  to  the  center  of  field  indicates  derange- 
ment of  only  a  portion  of  the  conducting  apparatus  of  the  eye. 
and  since  Samelsohn  (25)  described  the  course  of  the  nerve  fibers 
going  to  the  macular  region,  localization  has  become  possible. 

In  a  case  of  central  amblyopia  observed  by  him  during  life, 
opportunity  was  afforded  at  the  autopsy  (death  from  heart  disease) 
to  trace  the  degenerated  macula-lutea  fibers  from  the  macula  to 
the  optic  foramen;  at  which  point  the  disease  began.  "In  the 
optic  foramen  the  macula-lutea  fibers  constitute  a  circular  bundle 
accompanying  the  axis  of  the  nerve,  and  are  surrounded  equal]}' 
on  all  sides  by  bundles  which  supply  the  peripheral  parts  of  the 
retina/'  Anterior  to  the  bony  canal  they  pass  from  the  axis  to 
the  side  of  the  nerve,  preserving,  however,  their  form  of  a  cir- 
cular bundle  until  they  arrive  at  the  point  of  entrance  of  the 
central  artery  and  vein.  The  vessels  displace  the  fibers  in  such 
a  manner  that  the  sectional  form  of  the  bundle  is  wedge-shaped, 
the  base  of  the  wedge  forming  the  side  of  the  nerve,  and  this 
maintains  until  the  papilla  is  reached.  The  anatomical  relations 
of  the  nerve  at  the  optic  foramen  are  such  as  would  favor  inter- 
ference with  its  lymph  currents,  or  with  its  vascular  supply  at  this 
point,  and  furthermore  render  it  more  prone  to  react  to  such 
agents  or  causes  as  are  capable  of  producing  parenchymatous 
changes.  The  selection  of  the  center  of  the  nerve  trunk  by  the 
inflammatory  process  is  attributed  to  the  fact  that  the  nerve  is 
supplied  with  blood  vessels  which  enter  at  the  surface,  and  have 
their  finest  capillary  plexuses,  and  therefore  their  most  active 
interchange  of  fluids  at  the  center.    Such  organs  as  the  liver  and 
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kianey,  which  are  supplied  by  blood  vessels  ramifying  from  a 
central  main  trunk  towards  the  periphery,  suffer  when  inflamed, 
first  and  most  in  their  peripheral  parts. 

Retro-ocular  neuritis  then,  located  at  the  optic  foramen,  offers 
the  most  plausible  explanation  of  the  conditions  observed  in  the 
first  eight  cases,  the  changes  in  the  papilla  being  secondary  to 
this.  And  as  to  the  cause  of  this  post-ocular  neuritis,  it  may 
be  confidently  asserted  that  tobacco  took  no  active  part.  Alco- 
hol is  capable  of  being  harmful,  and  is,  I  think,  undoubtedly, 
responsible  for  some  cases  of  retro-ocular  neuritis.  But  it  must 
be  borne  in  mind  that  other  causes  are  equally  as  important,  and 
that  differentiation  is  usually  difficult  and  often  impossible. 
The  number  of  my  cases  is  too  small  for  general  conclusions,  but 
the  improvement  which  was  uniformly  noted  compares  most  fa- 
vorably with  figures  given  and  claims  made  by  Mr.  Hutchinson 
and  others,  in  reports  upon  tobacco  amblyopia,  when  the  discon- 
tinuance of  tobacco  was  considered  the  most  important  step  in 
treatment.  The  last  two  cases  are  related  because  they  illus- 
trate the  marked  improvement  which  may  take  place  while  to- 
bacco is  being  excessively  used.  The  cause  of  the  eye  trouble, 
in  each  instance,  is  to  be  sought  in  the  central  nervous  system; 
yet,  had  discontinuance  of  tobacco  been  one  of  the  elements  of 
treatment,  the  improvement  in  vision  would  have  been  at- 
tributed to  that  fact  by  many  observers,  and  the  cases  at  once 
accepted  as  proving  tobacco  amaurosis  would  find  their  way  into 
medical  literature  there  to  aid  in  buoying  up  a  time  honored, 
but  very  loosely  applied,  medical  term. 

Since  writing  the  foregoing  an  article  (26)  by  Dr.  Coleman,  of 
Baltimore,  has  come  to  my  notice.  He  found  "out  of  eighteen 
hundred  and  twenty-four  eye  cases,  forty-six  who  had  partial  or 
total  loss  of  sight,  accompanied  by  conditions  similar  to  those 
noticed  in  tobacco  amblyopia. "  Thirteen  cases  were  attributep 
to  tobacco;  nine  to  tobacco  and  alcohol,  and  twenty-four  to  other 
causes.  Thirty-nine  cases  presented  changes  about  the  optic 
disc,  and  seven  none  whatever,  and  of  these  seven  only  one  was 
attributed  to  tobacco.  Considering  the  obscurity  of  many  forms 
of  disease  of  the  nervous  system  which  may  have  impairment  of 
nutrition  or  of  function  of  the  optic  nerves  as  a  part,  I  should 
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say  that  the  use  of  tobacco  was  a  coincidence  in  his  cases;  and 
the  improvement  which  was  observed,  I  should  attribute  to  the 
medicinal  agents  employed,  or  to  the  natural  course  of  the  dis- 
ease, and  not  to  the  discontinuance  of  tobacco.  I  am  aware 
that  Foerster,  Nettleship,  Berry  and  others  have  reported  cases 
where  discontinuance  of  tobacco  alone,  without  other  treatment, 
was  followed  by  marked  improvement  in  vision.  And  these 
cases  are. at  first  sight  strongly  suggestive  of  a  tobacco  origin. 
But  my  own  cases,  in  which  improvement  and  cures  resulted 
while  tobacco  was  being  excessively  used,  will  ofi'-set  such  an 
hypothesis,  and  disprove  any  conclusions  drawn  therefrom.  The 
disease  occurring  as  it  does,  in  neurotic  subjects,  and  resembling 
in  many  respects  the  hereditary  amblyopia  of  Leber,  and  the 
retinitis  nyctalopia  of  Arlt,  shows  to  my  mind  no  alliance  with 
nor  dependance  upon  tobacco. 
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TWO  CASES  'OF  DISEASE  OF  THE  OPTIC  NERVES 
DEE  TO  CEREBRAL  AFFECTIONS. 


BY  DR.  C.  BARCK.  ST.  LOVIS.  MO. 


L  K.  R.,  aged  five  and  a  half,  of  German  descent,  was 
brought  to  my  office  Nov.  20,  1884,  on  account  of  failure  of 
sight.  The  patient  is  a  healthy  looking,  well  developed  girl;  she 
has  had  no  sickness  besides  the  usual  children's  diseases.  Dur- 
ing the  last  three  months  she  has  frequently  complained  of 
slight  headache,  and  for  several  weeks  she  has  vomited  regu- 
larly after  meals.  She  was  treated  for  a  disease  of  the  stomach. 
In  the  last  two  weeks  the  vomiting  has  stopped,  but  the  head- 
ache was  severer.  Since  that  time  the  parents  noticed  that  the 
girl  could  not  see  as  well  as  before.  She  began  to  stumble  when 
playing  on  the  streets,  became  unable  to  thread  a  needle,  which 
she  was  accustomed  to  do.  During  the  last  two  or  three  days 
vision  declined  so  rapidly  that  she  could  find  her  way  with  diffi- 
culty only. 

The  girl  is  the  oldest  child;  she  has  one  brother  and  one  sister. 
Her  grandparents  and  the  mother  are  healthy.  Her  father  is  a 
strong-looking  man.  but  potator.  Neither  eye  diseases  nor 
nervous  diseases  have  so  far  been  observed  in  the  family. 

The  examination  revealed:  Both  pupils  nearly  ad  maximum 
dilated  and  reacting  but  slightly.-  V.  R.  cannot  count  fingers, 
but  sees  the  hand  excentrically.  perception  being  preserved  in 
the  outer  and  upper  regions  of  the  retina. 

V.  L.  counts  fingers  at  one  metre.  Media  clear.  The  oph- 
thalmoscope reveals  in  R.  a  grayish-white,  sharply  defined, 
atrophic  disk;  arteries  small.  L.  choked  disk.  The  swelling 
of  the  papilla  is  of  medium  size:  the  outlines  are  indistinct  and 
the  surrounding  retina  is  infiltrated  to  a  considerable  extent. 
The  veins  are  enlarged  and  tortuous.  The  visual  field  could  not 
be  examined  on  account  of  the  patient's  age.  The  color  percep- 
tion is  preserved  to  a  certain  degree:  <he  distinguishes  blue,  red 
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and  green.  An  examination  of  the  heart,  lungs  and  urine  shows 
nothing  abnormal.  No  fever.  Sensibility  and  locomotion  are 
normal;  patellar  reflex  strong.  No  swollen  glands  are  to  be 
found;  the  teeth  well  developed,  with  the  exception  of  the  two 
lower  incisor  teeth  which  are  shorter  than  normal,  more  trans- 
parent, and  have  rounded  off,  serrated  edges. 

The  usual  treatment  was  applied,  consisting  of  Heurteloup, 
pilocarpine  injections,  iodide  of  potassium,  etc.,  but  without  ef- 
fect. 

December  15,  1884.  Patient  has  had  a  slight  headache  off 
and  on;  no  vomiting.  Vision  R.  and  ophthalmoscopic  appear- 
ance the  same.  L.  Swelling  of  the  papilla  and  infiltration  of 
the  retina  reduced.  Vision  increased  to  counting  fingers  at  1^ 
metres. 

January,  1885.  No  headache,  nor  vomiting.  The  retinal  in- 
filtration and  swelling  of  the  disk  in  the  left  eye  have  nearly 
disappeared;  some  white  patches  are  making  their  appearance  in 
the  retina.  V.  has  somewhat  decreased.  Color  perception  is 
more  uncertain.  The  girl,  who  was  intellectually  well  devel- 
oped, is  decidedly  declining  in  this  respect. 

February  12,  1885.  After  two  days'  severe  headache  and 
vomiting,  the  left  arm  and  left  leg  have  suddenly  become  para- 
lyzed. The  headache  is  felt  severest  at  the  right  side  of  the  oc- 
ciput.   There  is  also  a  slight  facial  paresis  of  the  right  side. 

The  patient  was  now  confined  to  bed  for  about  six  weeks. 

The  headache  persisted  for  one  week;  then  the  paralysis  be- 
gan slowly  to  disappear,  first  in  the  arm,  then  in  the  leg.  After 
two  months  she  could  walk.  The  ophthalmoscopic  appearance 
is  now  nearly  the  same  in  both  eyes,  viz.,  an  atrophic  disk. 
Color  perception  is  nearly  lost. 

April  1885.  Patient  was  severely  frightened  and  cried  during 
a  thunder  storm.  This  was  followed  by  pain  in  the  back  and  a 
restless  night.  The  next  morning  both  legs  were  paralyzed; 
she  had  incontinentia  alvi  for  two  days;  there  was  no  incontin- 
entia urina?  but  urinating  was  difficult.  This  paralysis  subsided 
more  rapidly  than  the  first,  so  that  the  girl  could  walk  a  few 
steps  two  weeks  later.    She  was  sent  to  the  country. 

Last  examination  December  16.  1885.    Patient  is  reduced  in 
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strength  and  intellect;  she  walks  with  difficulty  and  drags  the 
left  leg.  The  patellar  reflex  is  rather  increased  on  both  sides, 
V.  R.  perception  of  light.  V.  L.  counts  fingers  at  metre; 
color  perception  abolished.  Ophthalmoscopic  appearance  not 
much  altered. 

II.  L.  N.,  aged  19.  The  family  physician,  Dr.  A.  Kleinecke, 
with  whom  I  saw  the  case,  gave  the  following  history:  This 
patient  had  been  a  strong,  healthy  girl  until  two  years  ago. 
Had  had  frequent  attacks  of  malarial  fever  but  not  otherwise 
been  sick.  Her  mother,  three  sisters  and  one  brother  are 
healthy;  her  father  and  one  sister  died  from  acute  pneumonia. 
There  are  no  nervous  or  mental  diseases,  nor  is  thei-e  any  lues 
in  the  family. 

About  two  years  ago  the  patient  began  to  sutler  from  more 
or  less  severe  headache  and  gastralgia.  In  the  summer  of  1884 
while  she  wras  working,  sudden  paresis  of  the  right  leg  and  arm 
appeared  after  a  fright.  She  had  clonic  spasms  in  this  leg  for 
some  hours,  and  respiration  was  difficult.  The  paresis  after- 
wards became  changeable,  but  grew  slowly  worse.  The  head- 
ache was  since  this  time  nearly  constant,  but  most  severe  in  the 
morning,  and  most  pronounced  in  the  occiput.  Lungs  and 
heart  were  normal. 

For  about  six  months  sight  has  been  failing.  The  first  exam- 
ination, October  10,  1885,  showed  in  both  eyes  a  swollen  and  in- 
filtrated optic  disk,  with  indistinct  contours  and  infiltration 
of  the  surrounding  retina;  the  veins  wrere  considerably  enlarged 
and  tortuous.    V.  R.  counts  fingers  at  one  metre;  V.  L.  c%. 

The  following  weeks  she  was  mostly  in  bed.  The  leg  now  be- 
came totally  paralyzed. 

December,  1885.  V.  R.  perception  of  light.  V.  L.  counts 
fingers.  In  the  R.  E.  the  swollen  disk  changed  into  a  white 
atrophic  one. 

January,  15,  1886.  The  last  three  weeks  the  patient  suffered 
from  violent  vomiting  and  severe  headache.  She  is  nowr  very 
wTeak  and  hardly  able  to  answer.  V.  both  0.  for  about  two 
weeks.  R.  E.  as  before,  L.  E.  papilla  not  markedly  swollen, 
but  infiltrated,  its  limits  indistinct.  Arteries  small.  The  left 
patellar  reflex  is  strong,  the  right  one  rather  increased. 
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Remaeks. — The  first  case  was  seen  twice  in  consultation  with 
Dr.  L.  Bremer,  of  this  city.  A  definite  diagnosis  was  not  arrived 
at,  the  affection  being  considered  due  to  a  cerebral  tumor  or  to  a 
chronic  basilar  meningitis,  the  latter  being  the  most  probable. 
In  favor  of  this  diagnosis  I  may  refer  to  the  comparative  ameli- 
oration after  the  severe  paralytic  symptoms,  to  the  sudden  be- 
ginning and  the  rapid  course  of  the  visual  trouble  in  comparison 
with  the  slow  course  of  the  general  disease  and  to  the  lack  of 
constant  headache.  But  the  diagnosis  of  a  cerebral  tumor  can- 
not be  excluded  with  certainty.  No  cause  for  a  tubercular 
meningitis  is  to  be  found.  From  the  beginning  I  tried  to  find 
out  whether  there  was  any  syphilis  present,  but  I  saw  the  father 
of  the  child  only  once,  and  he  was  not  inclined  to  answer 
questions  pointing  in  this  direction.  The  younger  sisters  of  the 
patient  are  healthy,  and  the  mother  never  miscarried.  The 
formation  of  the  patient's  Lower  incisor  teeth,  resembling  exactly 
Hutchinson's  teeth,  was  certainly  striking.  But  this  author 
mentions  only  the  abnormity  of  the  upper  incisors  and  second 
teeth  as  indicative  of  syphilis.  Our  patient  was  only  five  and  a 
half  years  old.  Moreover  during  the  course  of  the  disease  mer- 
cury has  been  given  Avithout  effect. 

The  second  case  was  seen  in  consultation  with  Dr.  Wm.  Has- 
ard.  It  is  a  more  typical  case,  and  the  diagnosis  of  a  tumor  of 
the  brain,  and  probably  of  the  cerebellum,  is  not  likely  to  find 
any  objections. 

I  would  have  preferred  to  relate  these  cases  after  a  post-mor- 
tem examination  had  been  made;  but,  as  we  will  very  probably 
not  be  allowed  to  make  one  in  either  of  the  two  cases,  it  seemed 
to  me  unnecessary  to  wait  with  the  report  for  their  fatal  termi- 
nation, since  the  disease  of  the  optic  nerves  has  run  its  course  in 
both.  The  gradual  change  of  the  choked  disks  into  atrophic 
ones  could  be  well  observed  in  both  cases.  The  strong  patellar 
reflex,  which  was  even  increased  in  the  paretic  legs  may  here  be 
especially  mentioned  in  contradistinction  to  the  diminution  or 
lack  of  this  reflex  in  atrophy  of  the  optic  nerve  connected  with 
tabes  dorsalis. 
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"36'  OR  "40*— WHICH  SHALL  IT  BE  \ 


Mr.  Editor 

With  the  increasing  use  by  oculists  of  the  metric  system  in 
measuring  errors  ot  refraction  and  in  ordering  correcting  glasses, 
our  opticians  have  sought  to  approximate  glasses  ground  accord- 
ing to  their  focal  distance  in  English  inches  by  calling  the  unit, 
or  Dioptre,  40  inches. 

Most  lenses  are  now  ground  here,  but  it  is  probable  that  the 
trial-cases  in  use  by  oculists  are,  ordinarily,  of  foreign  make. 

Therefore  if,  for  example,  glasses  of  +  1  D.  are  ordered,  and 
the  dealer,  not  having  imported  ones,  gives  his  +  1  D.  or  +  40, 
they  are  manifestly  too  weak,  just  as  an  American  -(-  36  is  weaker 
than  a  Nachet's  +  36. 

This  is  easily  verified  even  without  a  phakometre.  On  test- 
ing +  1  D.  from  my  box  (Roulot)  with  Badal's  little  phakometre 
it  was  found  to  be  slightly  stronger  than  an  American  +  36. 

Now  in  many  instances  the  difference  between  36  and  40  might 
not  be  of  any  practical  importance,  while  in  others  it  might  have 
a  deleterious  effect. 

If  the  oculist  corrects  his  patient's  vision  with  a  French  or 
German  lens,  he  naturally,  in  ordering,  expects  the  optician  to 
furnish  one  of  the  same  power.  In  Dr.  Landolt's  paper  on  The 
Metrical  System  in  Ophthalmology  (R.  L.  O.  H.  Rep.  May.  1876, 
translated  by  Dr.  Swan  Burnett)  is  a  table  similar  to  that  ap- 
pended to  Snellen's  Test-types,  ed.  1875.  which  gives  the  re- 
fracting power  in  Paris  inches  of  metric  lenses,  and  which  the 
writer  has  followed  most  satisfactorily  for  nearly  nine  years  in 
prescribing  spherical  glasses  from  local  dealers — though  chiefly 
for  patients  of  small  means. 

It  is  to  be  devoutly  hoped  that  "approximation"  may  not  be 
long  inquired  but  it  seems  often  necessary  at  present  to  those 
who  live  far  from  the  madding  crowd  of  our  large  towns. 
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Aside  from  the  fact  that  a  +  36  American  lens  is  nearer  the 
standard  Dioptre  (37  French  inches)  than  is  a  +  40,  it  possesses, 
also,  a  further  advantage  in  being  a  greater  common  multiple. 

It  seems  desirable  to  start  right  in  this  matter.  Now  it  is  well- 
known  that  some  years  ago  the  U.  S.  Marine  Hospital  Service 
undertook  to  introduce  cubic  centimetres,  instead  of  weights  only, 
in  prescription-writing,  for  which  there  was  not  any  authority 
abroad. 

Thus  early  in  the  adoption  of  the  metric  system  as  applied  to  ocu- 
lists' orders,  it  surely  would  not  be  difficult — if  thought  best — 
to  change  the  value  of  the  ''American  Dioptre"  as  it  stands  to- 
day? 

Salem,  Mass.,  1886.  D.  Coggin. 
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ON  SPECTACLE  LENSES  OF  ASYMMETRICAL 
CURVATURE. 


BY  JOHN  GREEN,  M.  D.,  ST.  LOUIS. 


As  astigmatism,  whether  simple,  compound  or  mixed,  may  be 
reduced,  as  an  optical  error,  to  terms  of  asymmetrical  refraction 
at  the  anterior  surface  of  the  cornea,  so  its  correction  would  nat- 
urally be  sought  in  a  lens  with  a  surface  of  correspondingly 
asymmetrical  curvature.  In  the  case  of  simple  hypermetropic 
or  myopic  astigmatism,  this  condition  is  fulfilled  by  a  convex  or 
concave  cylindrical  lens,  and  in  compound  and  mixed  astigma- 
tism we  similarly  prescribe  a  lens  combining  a  cylindrical  sur- 
face, to  equalize  the  refraction  of  the  eye  in  its  two  principal 
meridians,  with  a  spherical  surface  of  such  radius  as  may  be  re- 
quired to  correct  the  remaining  ametropia.  By  these  combina- 
tions, which  have  been  adopted  on  account  of  especial  conve- 
nience and  consequent  economy  in  manufacture,  we  obtain  lenses 
of  asymmetrical  refraction,  whose  meridians  of  greatest  and 
least  refraction  are  determined  by  the  direction  of  the  axis  of 
the  cylindrical  surface. 

In  the  presence  of  a  relatively  high  grade  of  ametropia,  we 
occasionally  correct  a  relatively  low  grade  of  astigmatism  by 
means  of  a  spherical  lens,  of  a  focus  determined  by  the  measure 
of  the  (nearly  horizontal)  meridian  of  least  ametropia,  mounted 
somewhat  obliquely  to  the  direction  of  the  axis  of  the  eve.  In 
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certain  other  cases  in  which  a  relatively  low  grade  of  astigma- 
tism has  been  left  uncorrected,  the  wearer  similarly  learns  to 
improve  his  acuteness  of  vision  by  regulating  the  carriage  of  his 
head  so  as  to  enable  him  to  look 'obliquely  through  his  spherical 
glasses.  The  obliquely  mounted  spherical  lens,  like  the  lens 
ground  with  a  spherical  and  a  cylindrical  surface,  is  practically 
equivalent  to  a  lens  of  asymmetrical  curvature  with  its  meri- 
dian of  greatest  refraction  at  right  angles  to  the  axis  about 
which  the  plane  of  the  lens  is  rotated. 

Concave  lenses  of  asymmetrical  curvature  have  been  produced 
by  glass-cutters,  probably  from  the  time  of  the  first  invention 
of  their  art.  Examples  of  such  lenses  are  seen  in  the 
polished  punty  mark  which  is  ground  in  the  bot- 
tom of  decanters  and  drinking  glasses,  and  in  the  shal- 
low depressions  with  which  glass-cutters  are  in  the  habit 
of  studding  the  surface  of  lamp  globes,  and  of  decorating 
panes  of  ground  glass  which  are  intended  to  transmit  light  with- 
out permitting  objects  to  be  seen  distinctly  through  them. 
These  concave  surfaces  are  ground  upon  a  revolving  wheel 
rounded  at  its  periphery,  and  have  the  form  of  spherical  seg- 
ments whenever  the  radius  of  the  curved  periphery  is  exactly 
equal  to  the  radius  of  the  wheel.  In  all  other  cases  the 
polished  surface  is  of  asymmetrical  curvature,  and  when 
ground  upon  a  flat  plate  of  glass,  forms  a  plano-concave  lens  of 
asymmetrical  refraction,  such  as  is  required  for  the  correction 
of  a  case  of  compound  myopic  astigmatism. 

If  such  an  asymmetrical  depression  is  ground  on  one  of  the 
surfaces  of  an  ordinary  double-convex  lens,  whose  opposite 
spherical  surface  is  of  the  same  radius  of  curvature  as  the  radius 
either  of  the  grinding  wheel  or  of  its  curved  periphery,  the  re- 
sultant lens  will  be  the  optical  equivalent  of  either  a  concave 
or  a  convex  piano  cylindrical  lens,  but  it  will  be  of  the  meniscus 
or  periscopic  form, with  both  its  surfaces  curved  in  all  meridians. 
In  like  manner,  the  asymmetrical  concave  surface  may  be 
ground  upon  one  side  of  either  a  double-  or  plano-convex,  or  a 
double-  or  plano-concave  spherical  lens,  of  any  desired  radius 
of  curvature,  and  thus  a  concave  or  convex  meniscus,  or  a 
double-concave  lens,  may  be  ground  of  any  required  refractive 
power  in  each  of  its  principal  meridians. 
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If  we  make  the  wheel  hollow,  and  use  the  concavity  of  its 
periphery  as  the  grinding  surface,  we  may,  similarly,  produce 
lenses  with  an  asymmetrical  convex  surface,  and  by  grinding 
this  asymmetrical  surface  upon  one  side  of  an  ordinary  double- 
convex  lens  we  obtain  a  lens  of  asymmetrical  refraction,  of  the 
double-convex  form.  1 

If  we  groove  the  periphery  of  the  grinding  wheel  so  as  to 
give  to  it  the  form  of  a  pulley,  the  lens-surface  ground  upon  it 
will  be  concave  in  the  meridian  corresponding  to  the  plane  of  the 
wheel  and  convex  in  the  other  principal  meridian.  Such  a  lens 
approximates  quite  closely,  in  its  optical  properties,  to  a  lens 
with  crossed  -f-  and  —  cylindrical  surfaces,  or  with  a  +  or  — 
spherical  combined  with  a  —  or  +  cylindrical  surface,  such  as 
is  ordinarily  prescribed  in  a  case  of  mixed  astigmatism. 
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Fig.  6. 


Figure  6,  a,  b,  c,  </,  e,  f,  y,  represents,  in  cross-section,  a 
series  of  grinding  wheels,  m  n  o  p.  in  which  the  radius  either 
of  the  wheel  or  of  its  curved  cutting  periphery  is  taken  of  differ- 
ent values.  If  we  represent  the  radius  of  the  wheel  by  K  and 
the  radius  of  the  cutting  periphery  by  r  we  may  take. 

(a)  R  =     in  which  case  the  periphery  of  the  wheel  will  be  an 

1.  Such  a  lens  is  practically  equivalent  to  a  double-convex  lens  with 
crossed  cylindrical  surfaces  of 1  unequal  radii,  and,  inasmuch  as  the 
double-convex  form  yields  lenses  of  the  lightest  possible  weight,  a  double- 
convex  lens  of  one  or  the  other  of  these  types  may  offer  a  certain  ad- 
vantage in  the  correction  of  astigmatism  in  the  aphakial  eye. 
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equatorial  zone  of  a  sphere,  and  the  lens-surface  ground  upon 
will  be  a  concave  spherical  segment;  or 

(a'  )  —  R  =  —  r,  in  which  case  the  lens-surface  will  be  a  con- 
vex spherical  segment. 

If,  varying  R,  r  remaining  constant,  we  take 

(b,c,d,)  R>  r,  or  (b\  c',  d\)  —  R  >  —  r,  the  limiting  form  of 
the  resultant  figure  of  revolution  will  be  an  open  ring  (d,  d), 
and  the  Lens-surfaces  ground  \ipon  its  peripheral  zone  will  be 
either  concave  or  convex,  and  of  asymmetrical  curvature. 

If,  varying  r,  R  remaining  constant,  we  take 

(e)  r  >R,  or  (e)  —  r  >  —  R,  we  obtain  an  ovoid  figure  of 
revolution  with  pointed  ends  (<?),  upon  whose  equatorial  zone 
may  be  ground  either  a  concave  or  a  convex  lens-surface  of 
asymmetrical  curvature,  corresponding,  in  its  two  principal  sec- 
tions, to  the  radii  of  the  grinding  surface  of  the  wheels,  b,  <?,  d. 

If  we  take 

if)  r  =  cc,  or  (f)  —  r  =  oo,  the  figure  of  revolution  be- 
comes a  cylinder,  and  the  lens-surfaces  ground  upon  its  outer 
and  inner  surface  will  be  concave-cylindrical  and  convex-cylin- 
drical respectively. 

If 

(g,  g)  we  assume  a  negative  value  for  r,  the  resultant  figure 
of  revolution  will  be  concave  in  one  of  its  principal  sections  and 
convex  in  the  other,  and  the  lens-surfaces  ground  upon  its  equa- 
torial zone  will  similarly  be  convex  in  one  principal  section  and 
concave  in  the  other.  These  several  grinding  surfaces  may  be  de- 
scribed as  generated  by  the  revolution  of  an  arc  of  a  circle  about 
its  chord,  or  about  a  line  parallel  to  its  chord,  as  an  axis.  The 
limiting  form  of  a  ring  is  reached  when  the  arc  is  taken  equal  to 
360°,  or  a  whole  circle,  in  which  case  the  chord  becomes  a  tan- 
gent (figure  1,  c):  when  the  axis  of  revolution  is  taken  outside 
the  circle  an  open  ring  is  generated  (figure  1,  d). 

Figure  7,  which  represents  an  open  ring  in  its  cross  and  me- 
dian sections  shows  the  several  forms  of  asymmetrical  grinding 
surfaces,  as  given  in  figure  1,  b,  c,  d,  g  and  b',  c\  d',  g\  and  also  the 
two  principal  sections  of  each  of  the  lens-surfaces  ground  upon 
them.  These  principal  sections  are,  by  the  conditions  of  the 
construction,  arcs  of  circles  with  R  and  r  as  radii,  and  the  inter- 
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mediate  sections,  in  the  cases  b,  c,  d,  and  b\  c\  d',  may  be  rough- 
ly considered  as  small  arcs  of  circles  with  radii  less  than  R  and 


Fig.  7. 


greater  than  r*  In  the  case  g,  g,  the  two  principal  sec- 
tions are  circular  arcs,  of  which  the  one  is  convex  and  the  other 
concave,  and  somewhere  between  these  are  two  other  sections 
which  may  be  considered  as  practically  straight  lines,  f  All 
sections  intermediate  between  these  and  the  two  principal  sec- 
tions may  be  roughly  considered  as  small  arcs  of  circles,  with 
radii  varying  on  the  one  hand  between  the  limits  oo  and  R,  %  and 
on  the  other  hand  between  the  limits  oo  and  —  r.§ 

In  the  case  (e)  r>  R  or  (e) —  ?•>  —  R,  as  in  the  cases  b,  c,  d and 
b',c',d\ the  two  principal  sections  ofthe  grinding  surface  are  arcs  of 
circles  with  R  and  r  as  radii,  but  the  intermediate  sections,  which 
may  be  roughly  described  as  small  arcs  of  circles  with  radii  less 
than  r  and  greater  than  R,  are  really  curves  of  a  different  form 
from  the  oblique  sections  of  the  ring.^f 

*  This  statement  is  true  only  in  the  qualified  sense  that  any  very 
small  arc  may,  without  important  error,  be  considered  as  equivalent  to 
an  arc  of  some  circle.  If  the  curved  periphery  of  the  wheel  is  taken  as  an 


Fig.  8. 

equatorial  zone  of  an  oblate  ellipsoid  (figure  8),  all  sections  by  planes 
perpendicular  to  the  axis  will  be  circles,  and  all  other  plane  sections  will 
be  ellipses  or  arcs  of  ellipses. 
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At  the  annual  meeting  of  the  American  Ophthalmological 
Society,  July  15-16, 1885,1  Dr.  G.  C.  Harlan  exhibited  a  num- 
ber of  lenses  with  surfaces  of  asymmetrical  curvature  ground 
upon  tools  corresponding  in  form  to  a  small  peripheral  segment 
of  a  wheel,  as  shown  in  section  in  figure  1,  b,  c,  d,  and  perhaps 
e.  These  lenses,  from  the  Avork-shop  of  Mr.  I.  L.  Borsch,  of 
Philadelphia,  were  ground  by  an  oscillating  motion  of  the  tool  or  of 
the  lens  about  the  line  A  B  as  an  axis.  Such  lens-surfaces  represent 
very  nearly  the  optical  equivalent  of  the  different  combinations  of 
a  concave-  or  convex-cylindrical  with  a  concave-  or  convex-spher- 
ical surface,  and,  when  ground  upon  one  side  of  an  ordinary 


t  This  condition  will  be  exactly  fulfilled  if  the  pulley  surface  is  taken 
as  a hyperboloid  of  revolution  of  one  sheet  (figure  9).    J  The  sections 
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intermediate  between  these  straight  lines  and  the  equatorial  section  of 
the  wheel  will  then  be  arcs  of  ellipses,  'i  and  the  other  sections  will 
be  hyperbolas. 

1J  If  the  grinding  periphery  of  the  wheel  is  taken  as  an  equatorial 
zone  of  a  prolate  ellipsoid  (figure  10),  all  sections  by  planes  perpendicular 


s*  
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to  the  axis  will  be  circles  and  all  other  plane  sections  will  be  ellipses  or 
arcs  of  ellipses. 

For  an  analysis  of  the  oblique  sections  of  the  open  ring,  shown  in  its 
principal  sections  in  figure  2, 1  am  indebted  to  the  kindess  of  Professor  E. 
A.  Engler,  of  Washington  University;  of  these  sections  two  are  lemnis- 
cates,  and  the  others  are  either  ovals  of  Cassini  or  other  ovals  not  ellipses. 

1.  Transactions  of  the  American  Ophthalmological  Society,  1885, 
page  96. 
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double-convex  lens,  may  yield  lenses  equivalent  to  either  a  con- 
cave or  convex-cylindrical  lens  or  to  any  required  combination 
of  a  cylindrical  with  a  spherical  surface.  As  now  manufactured, 
these  lenses  can  be  furnished  only  at  a  cost  considerably  greater 
than  that  of  the  ordinary  spherico-cylindrical  combinations,  over 
which  they  appear  to  offer  no  very  important  advantage.1  Should 
any  considerable  demand  arise  for  such  lenses  it  will  doubtless 
prove  more  economical  to  grind  them  upon  revolving  wheels, 
rather  than  upon  the  small  tools  used  by  Mr.  Borsch.  They  may 
then  be  manufactured  in  large  quantities  and  kept  in  stock,  as  is 
now  the  case  with  piano-cylindrical  lenses,  leaving  the  formula  to 
be  completed  by  the  addition  of  any  required  spherical  surface.  At 
the  very  least,  the  number  of  different  values  of  r  to  be  provided 
must  be  equal  to  the  series  of  piano-cylindrical  glasses  as  now 
manufactured,  and  this  number  must  be  multiplied  several  fold 
in  order  to  provide  for  the  minimum  number  of  required  values 
of  R. 

It  would  seem  hardly  necessary  to  repeat  the  elementary  pro- 
position that  the  formula  for  any  combination  of  two  cylindrical 
surfaces  may  always  be  reduced  to  an  equivalent  formula  in 
terms  of  one  cylindrical  and  one  spherical  surface.  Two  cylin- 
drical surfaces  with  crossed  axes  need,  therefore,  never  be  pre- 
scribed, unless  for  some  reason  wholly  independent  of  optical 
requirements;  still  less  need  we  ever  demand  of  the  optician  to 
grind  two  cylindrical  surfaces  with  axes  of  any  other  inclination 
to  each  other  than  90°,  even  though  such  a  combination  may 
have  been  arrived  at  empirically,  as  the  result  of  experimental 
testings  with  the  Stokes  lens  or  with  casual  combinations  of 
piano-cylindrical  trial-glasses. 


1.  The  possibility  of  making  these  lenses  of  the  meniscus  or  peri- 
scopic  form  admits  of  certain  minor  refinements,  in  special  cases,  not  al 
ways  so  perfectly  attainable  by  combinations  of  a  convex  or  concave 
spherical,  with  a  concave  or  convex  cylindrical  surface,  or  of  plus  and 
minus  cylindrical  surfaces  with  crossed  axes.   cf.  note  on  page  -55. 


SCINTILLATING  SCOTOMA  .AMAUROSIS  PARTIALIS 
FUGAX)  AS  EXPERIENCED  BY  THE  WRITER. 


BY  ADOLF  ALT.  M.  D. 

Scintillating  scotoma  has  before  this  been  carefully  described 
by  authors  who  themselves  had  experienced  it  (Wollaston.  List- 
ing. Vater.  and  Heinicke  and  others)  yet  I  am  in  the  position  to 
add  to  theirs  one  more  observation,  of  which  I  was  object  and 
subject  at  the  same  time,  and  I  think  its  description  may  be  of 
interest  as  the  affection  is  a  comparatively  rare  one. 

There  seems  to  be  no  doubt  but  that  this  affection  is  a  purely 
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nervous  one  which,  as  a  rule,  passes  off  without  any  consequences 
of  any  importance.  Leber  states  that  it  is  so  frequently  com- 
bined with  nervous  headache,  that  he  has  no  doubt  the  two  affec- 
tions belong  intimately  together. 

Some  three  weeks  ago  having  become  rather  ana?mic.  and 
generally  low  in  my  constitution  by  continued  indigestion  and 
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diarrhea,  mental  labor  and  worry,  I  drove  on  a  sunny  morning 
down  to  my  office.  The  ground  was  covered  with  snow.  Pres- 
ently I  saw  on  the  back  of  my  horse  and  to  the  left  of  him  a 
bright  yellowish  semicircle,  rather  resembling  a  horse  shoe,  and 
inside  of  it  a  number  of  yellowish  bright  spots  arranged  almost 
like  the  nails  belonging  to  this  horse  shoe  (see  figure  11).  I 
thought  at  first  that  the  reflex  from  the  snow  had  caused  this 
appearance;  but  wherever  I  looked  there  it  was  before  me,  ap- 
parently about  five  feet  distant  and  to  the  left  of  the  fixation 
point,  but  not  touching  the  latter,  and  it  was  the  same  whether 
I  shut  one  eye  or  both.    About  five  minutes  after  first  noticing 
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the  bright  semicircle,  1  reached  my  office.  At  once  testing  my 
vision  I  found  that  the  picture  was  changed  The  semicircle  was 
now  somewhat  smaller,  the  bright  points  inside  of  it  were  gone, 
and  its  outer  periphery  was  varying  continually,  apparently  con- 
sisting of  shooting  rays  of  light  in  uninterrupted  motion.  They 
were  of  various  colors,  but  yellow  and  blue  were  predominating. 

1  have  tried  to  give  an  idea  of  this  condition  in  figure  12.  My 
vision  was  now  reduced  to  2jf ,  and  when  I  looked  at  the  test  card 
the  letters  seemed  in  continued  motion  and  crowded  from  the 
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right  to  the  left.  I  began  now  to  feel  so  weak  that  I  gave  up 
observation  for  a  time,  and  waited  patiently  for  the  effect  which 
several  doses  of  sherry  would  have  on  my  condition.  After 
about  live  minutes  I  began  to  feel  stronger  again  and  then  found 
the  picture  changed  once  more.  The  semicircle  was  larger  and 
its  periphery  instead  of  consisting  of  shooting  rays  altogether, 
had  a  crenated  appearance  like  the  battlements  of  an  old  fortress, 
only  here  and  there  some  shooting  rays  would  yet  appear;  and 
and  this  crenated  outline  also  changed  its  shape  continually. 


Fig.  13. 

(See  tigure  13.)  From  this  on  the  circle  grew  larger  and  larger, 
the  continued  motion  became  more  and  more  reduced,  the  bright- 
ness seemed  to  fade  away  and  finally  was  gone.  The  whole  at- 
tack lasted  about  from  25  to  30  minutes.  My  head  felt  a  little 
dull  after  it,  but  this  may  have  been  and  probably  was  due  to  the 
sherry.    I  have  never  had  any  similar  affection  before,  nor  since. 

The  center  of  the  visual  field  was  evidently  but  slightly  aflected. 
and  the  scotoma  lay  throughout  the  attack  somewhat  to  the  left 
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of  it.  It  was,  moreover,  as  I  stated  before,  from  the  beginning 
observed  in  both  eyes,  and  in  the  same  portion  of  the  visual  field 
in  either  eye. 

It  may  not  be  out  of  place  to  give  here  a  few  of  the  remarks 
made  by  Leber  (Graefe  &  Saemisch,  v.  2,  p.  944,  etc.)  on  this 
affection.    He  says: 

"The  center  of  the  visual  field  is  usually  left  free  during  these 
attacks,  but  it  may  be  affected  also. 

"In  the  hemianopic  form  (in  some  cases  a  pure  hemianopia  has 
been  observed)  different  halves  of  the  visual  fields  may  be  at- 
tacked during  different  attacks. 

In  most  cases  both  eyes  are  affected,  and  this  is,  perhaps,  al 
ways  the  case.  Although  several  observers  state  that  one  eye 
only  had  been  affected,  or  that  the  second  one  was  affected  later 
than  the  first,  this  point  is  very  difficult  to  settle.  Good  ob- 
servers confess  that  they  could  not  make  out  clearly  whether  the 
affection  was  monocular  or  binocular,  because  it  continued  even 
when  the  eyes  were  closed.  Yet  the  central  location  of  the  af- 
fection, which  can  hardly  be  doubted,  supports  the  opinion  that 
it  is  always  binocular,  although  the  possibility  of  a  purely  mon- 
ocular central  disturbance  of  vision  can,  as  yet,  not  be  denied 
with  certainty. 

Most  observers  state  the  duration  of  the  attack  to  be  about 
half  an  hour;  but  it  may  vary  between  a  few  minutes  and  sev- 
eral hours.    *    *    *  *  *  * 

The  frequency  of  the  attacks  varies  considerably.  Some  in- 
dividuals have  only  one  or  a  few  attacks  during  their  life;  with 
others  they  are  repeated  oftener,  with  free  intervals  of  months, 
weeks,  and  days;  several  attacks  have  been  observed  to  recur 
during  one  day.  In  some  individuals  the  attacks  are  frequent 
only  at  times,  or  they  occur  during  a  limited  period  of  life 
only. 

The  attack  is  usually  followed  by  a  more  or  less  severe  head- 
ache, which  is  sometimes  hemicranial,  especially  when  the  at- 
tack was  a  hemianopic  one.  The  headache  may  be  on  the  same 
or  on  the  opposite  side.  It  has  the  true  character  of  ner- 
vous headache,  and  leads  to  nausea  and  vomiting.  Sometimes, 
however,  it  is  very  mild,  and  the  disturbance  of  vision  is  only 
followed  by  a  little  nausea  and  fatigue.    *    *    *   *  * 
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These  attacks  of  nervous  blindness  are  often  observed  in  lit- 
erate men,  and  generally  in  individuals  who  do  much  mental 
work;  they  are  probably  not  more  frequent  among  natural  scien- 
tists and  physicians  than  among  other  members  of  the  scientific 
professions,  but  have  been  better  observed  among  them,  and 
been  more  frequently  described  on  account  of  their  great  theo- 
retical importance.  Some  individuals  sutler  from  this  affection 
all  their  lives;  in  others  the  attacks  come  at  times  only,  and  may 
then  be  brought  into  connection  with  bodily  or  mental  exhaus- 
tion, fatiguing  scientific  or  professional  labor,  want  of  sleep,  etc. 
In  others  a  neuropathic  disposition  is  at  the  base  of  it.  *  *  *  * 

Some  individuals  can  suppress  an  attack  by  means  of  a  glass 
of  wine  or  liquor,  a  cup  of  tea  or  coffee,  calomel  in  an  aperient 
dose  (when  there  had  been  constipation),  by  dipping  the  hands 
into  hot  water,  by  slight  but  often  repeated  contusions  of  the 
head  by  beating  it  with  the  flat  of  the  hand,  by  means  of  wash- 
ing the  eyes  in  cold  water,  etc.  Most  patients  feel  easiest  dur- 
ing the  attack  by  keeping  as  quiet  as  possible,  with  their  eyes 
closed,  and  find  the  attack  passing  off  in  the  quickest  manner  in 
this  way." 

From  the  foregoing  remarks  of  Leber  my  attack  seems  to 
have  been  a  rather  typical  one  of  this  affection.  There  is  only 
one  point  on  which  we  disagree.  I  have  never  before  nor  since 
this  attack  of  scintillating  scotoma  been  subject  to  hemicrania; 
yet  my  mother  was  a  frequent  sufferer  from  it,  and  has,  as  far  as 
I  can  now  understand  it,  been  often  attacked  by  this  form  of 
scotoma. 


A  CASE  OF  ACUTE  LOCALIZED  CHOROIDITIS. 


By  J.  Oscroft  Tansley,  M.  D. 
Assistant  Surgeon  to  Manhattan  Eye  and  Ear  Hospital,  New  York  City. 

F.  S.  set  19  years.  Engineer.  Athens.  N.  Y.  sent  to  me  by 
Dr.  Schoonover,  August  7,  1881:  Says  he  has  always  considered 
himself  slightly  shortsighted,  as  he  was  not  able  to  see  objects  at 
long  distances  as  clearly  as  some  of  his  friends:  but  never  had  any 
trouble  with  his  eyes  until  one  week  ago:  then  came  a  slight 
blur  over  the  left  eye,  with  very  slight  pain.  Never  had  syphi- 
lis, nor  headache  of  any  serious  amount,  certainly  not  recently, 
and  considers  himself  perfectly  healthy. 

R.  V.  =        ;  w.  —  3V  c.  ax  100°  =  |£. 
L.  V.  =  2£  ;  w.  -  A  c  ax  90°  =  -A"x. 

He  has  no  blur  when  using  these  glasses.  Reads  ff. 
easily  and  pleasantly,  and  says  he  never  saw  better. 

His  tields  of  vision — in  each  eye— without  glasses,  are  both 
alike  and  of  normal  size  and  shape.  Oph.  Exam.  Right  eye 
normal  in  every  particular.  Cannot  be  sure  of  the  astigmatism. 
Left  eye.  Cornea  clear;  there  are  two  quite  large  plaques  of 
opaque  nerve  fibers  above  and  below  the  disc,  which  are  upon 
their  apices  hyperopic  +  x§  while  the  rest  of  the  fundus  looks 
slightly  myopic.  I  cannot  make  out  the  astigmatism.  The 
superior  and  inferior  vessels  pass  directly  over  these  plaques, 
but  they  are  not  hidden  excepting  at  their  very  exit  from  the 
disc.  Here  they  are  disguised  by  a  hazy  material  Avhich  is  a 
species  of  perivasculitis,  and  which  can  be  traced  to  the  finest 
ramifications  of  all  the  vessels  of  the  eye.  The  veins  are  some- 
what tortuous,  but  not  markedly  congested  or  enlarged.  The 
macula  can  be  easily  seen,  and  is  normal,  but  about  the  macula, 
for  an  area  of  which  the  macula  would  be  the  center  and  the 
disc  the  periphery,  there  is  a  hazy  indistinct  appearance  which  is 
suspicious,  and  consists  of  lights  and  shades  in  rows  like  the  fur- 
rows of  a  plowed  field,  and  which  also  seems  to  dance  about 
like  a  play  of  shadows.  Using  homatropia  this  appearance  is 
somewhat  modified,  yet  remains  quite  marked  superiority,  tem- 
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porally,  and  inferiorly  of  the  macula;  these  rows  seem  lo  take 
nearly  the  direction  of  the  astigmatic  axis  but  not  exactly;  at 
one  place  they  pass  directly  over  a  vessel,  but  do  not  disguise  or 
change  its  appearance. 

The  vessels  seem  to  come  nearer  to  the  macula  than  normal, 
and  ai'e  slightly  tortuous.  I  cannot  think  there  is  anything 
pathological,  but  deem  the  trouble  complained  of,  to  be  depend- 
ent upon  the  astigmatic  error  of  refraction  and  which  has  just 
become  manifest  to  the  patient.  Yet,  the  fundus  appearance  is 
suspicious  and  justifies  keeping  the  case  under  observation. 

The  urine  is  normal  to  acid  and  heat  test. 

August  14,  1881.  Patient  says  that  the  shadows  are  slightly 
more  manifest  than  when  last  seen. 

R-  V.  =  AV,  with—  &  c.  ax.  90°  =  f£-    K  V.  =  2C^;  with 

■ —  ~q  C •  cl X .  00    —  xx~x * 

Cannot  see  as  well  with  —  3-o  c.  which  was  the  strongest  ac- 
cepted upon  last  visit. 

Ophthalmoscopic  examination.  Almost  directly  below  the 
macula  and  a  little  to  the  temporal  side  is  a  large  spot  of  acute 
choroiditic  exudation  which  is  bulging  out  into  the  vitreous;  its 
apex  being  about  +  f-s ,  while  the  surrounding  fundus  is  about  — 
The  vessels  pass  up  and  over  the  spot,  and  are  not  dis- 
guised in  the  least.  It  is  white  and  about  the  size  of  four  discs; 
it  has  not  invaded  the  macula.  The  shadow  like  appearances 
about  the  macula,  noticed  a  week  ago,  are  the  same  as  then. 
This  condition  certainly  was  not  present  at  the  last  visit,  be- 
cause the  macula  region  was  especially  and  carefully  examined: 
it  is  possible  that  the  bulging  might  have  been  there  to  some 
extent  and  the  slight  localized  hypermetropia  have  passed  un- 
noticed, but  the  appearances  were  surely  only  what  I  mentioned 
in  my  last  notes. 

Diagnosis  is  now  of  course  localized  choroiditis;  the  retina 
not  being  much  of  any  affected  yet.  Put  upon  inunction  of 
ung.  hydrarg.  and  increasing  doses  of  kalii  iodidum. 

August  IT.    L.  V.       with  —  2\  c.  ax.  90°  =  g£. 

Examination  shows  a  lessening  in  the  density  of  the  exudate, 
but  an  increase  in  dissemination;  the  macida  cannot  be  as  easily 
made  out,  being  a  little  cloudy;  the  vessels  of  this  part  are  be- 
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coming  slightly  disguised,  particularly  the  descending  temporal 
artery  and  vein,  which  pass  along  the  lower  border  of  the  spot, 
and  the  retina  here  is  evidently  becoming  slightly  cedematous. 
There  are  to  be  seen  to-day  the  characteristic  spots  of  deposit  on 
the  membrana  Descemet,  of  the  so-called  serous  iritis.  Increased 
inunctions  and  kalii  iodidum. 

August  19.  Not  much  change  in  appearance,  descending  ar- 
tery is  slightly  more  disguised;  also  think  the  macula  a  little  less 
clear.  The  Descemetric  membrane  spots  somewhat  increased. 
Several  light  colored  opacities  are  to  be  seen  in  the  vitreous  with  a 
+  2V,  +  y%  and  +  -fa  in  the  ophthalmoscope,  but  with  no  stronger 
lens.     They  are  mostly,  if  not  entirely,  upon  the  temporal  side. 

August  21.  L.  V.  =  w  —  ^  c.  ax.  90°=:v\%  — •  The 
serous  iritic  spots  on  cornea  are  less  in  number;  opacities  in  vit- 
reous, more  diffuse;  macula  seems  clearer  and  healthier;  the 
white  exudate  thinner  and  less  woolly. 

August  23.  L.  V.=  a<?-;  with  — 5V  c.  ax.  90°  =  corneal, 
spots  about  the  same,  vitreous  also  about  the  same,  but  the  exu- 
date in  choroid  and  serum  in  retina  have  become  markedly 
thinner. 

He  says  he  still  sees  as  though  looking  through  something 
dusty  but  thinks  the  blur  is  thinner. 

August  26.  L.  V.  =  2L^;  with— 2V  c.  ax.  90°=-x2A  +•  Exudate 
very  much  thinner;  the  center  of  the  spot  is  becoming  very 
white  or  rather  more  clearly  white. 

August  28.  L.  V.  =  2C^;  with  —  ^  c.  ax.  90°  =  \\—\  cor- 
neal spots  almost  gone;  the  rest  about  the  same  as  when  last  seen. 

August  31.  L.  V.  =  -2C^  ;  with  —  c.  ax.  90°  =  f£— ; 
choroidal  exudate  much  thinner  and  clearer;  small  bright  spot 
of  glistening  cholesterine  over  the  descending  temporal  artery 
which  was  not  present  previously. 

September  7.    L.  V.  =  with— &  c.  ax.  90°  =  2£  —  will 
not  accept  the  —      c  used  previously.    The  macula  looks  much 
clearer,  and  the  exudate  is  disappearing  but  not  so  rapidly 
previously.    No  corneal  spots  to  be  seen. 

Sept.  17.  L.  V.=-A-x  — ;  with—  A  c.  ax.  90°  ££•  Says  there 
seems  to  be  a  net  work  or  spider  web  before  the  eye. 


J.  Oscroft  Tamlty. 


The  cornea  is  absolutely  clear,  as  is  also  the  vitreous;  retina 
very  much  better.    Told  to  continue  as  before. 

Sept.  23.    L.  V.=lh  with  —  3\  c.  ax.  90°=*£  +. 

Everything  looks  nicely:  ordered  to  stop  inunction  and  the 
solution  of  kalii  iodidum  and  take  S3rrup.  ferri  iodidi  oi",  with 
kalii  iodidi  gr.  vj.  t.  d. 

Sept.  29.  L.  V.  =-x2A;  with  —  A  c.  ax.  90°  =  cannot  ac- 
cept any  stronger  glass  than  — 4\  c.  Has  now  no  cloud,  dim- 
ness or  opacity  of  vision  with  it  without  glasses.  Cornea  and 
vitreous  perfectly  clear:  retina  very  much  improved;  there  are 
several  very  bright  and  glistening  spots  of  cholesterine  in  the  re- 
tina just  below  the  macula  which  have  not  been  visible  before. 
Told  to  continue  the  syr.  fer.  iodidi.  c.  kal.  iodid.  t.  d.  for  three 
weeks  and  return. 

Nov.  1,  '81.    R.  V.  =X2A,  with  —  3\  c.  ax.  100  =  x£. 

L.  V.=xx«        will  not  accept  any  glass. 

The  macula  is  normal  and  healthy:  the  spot  of  atrophic  choroid 
is  clear  and  white;  the  vessels  passing  over  the  spot  are  clear, 
health}' and  unaffected;  retina  shows  nothing  abnormal  and  no 
scotoma  can  be  found. 

There  are  several  spots  of  cholesterine.  as  before  mentioned, 
but  the  active  process  has  passed  away. 

Told  to  take  internally  kal.  iodidum  gr.  viij.  and  strvchn. 
sulph.  gr.  3X0  t.  d.  for  six  weeks  or  two  months,  and  to  see  me 
should  he  have  any  trouble. 

This  case  is  interesting  because  of  the  astigmatism  being  pres- 
ent upon  the  first  examination,  and  the  pathological  condition 
not  being  recognized,  although  examined  carefully;  but  more 
particularly  because  the  astigmatism  increased  gradually, 
— glasses  always  giving  good  vision — afterwards  became  less,  and, 
finally,  entirely  passed  away. 

The  fact  of  the  astigmatism  being  myopic  is  also  interesting; 
it  would  naturally  be  expected  that  it  would  be  hypermetropic. 
It  was  probably  dependent  upon  a  disarrangement  of  the  layer 
of  rods  and  cones  rather  than  an  alteration  in  the  form  of  the 
internal  surface  of  the  retina. 

I  regret  that  I  did  not  tr}-  the  refraction  when  under  atropine, 
for  it  is  possible  that  the  astigmatism  was  hyperopic,  and  a  spasm 
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of  accommodation  converted  it  into  a  myopic  one.  My  reason 
for  not  using  atropine  was  that  I  feared  the  effect  of  light,  deem- 
ing one  of  the  causes  of  the  trouble  to  have  been  the  bright 
light  caused  by  opening  the  furnace  doors  of  the  boilers  which 
were  under  his  care. 


THE  PRESCRIBING  OF  C  YLINDRICAL  LENSES. 


BY  EDWAKD  JACKSON.  M.  D. 

Chief  of  the  Eye  Clinic  in  the  Philadelphia  Polyclinic 


Cylindrical  lenses  can  only  correct  what  is  known  as  regular 
astigmatism.  With  regular  astigmatism  there  is  always  pres- 
ent some  irregular  astigmatism  which  we  have  no  means  of  cor- 
recting. Bearing  this  in  mind,  the  lirst  principle  governing  the 
prescribing  of  cylindrical  lenses  is: 

One  cylindrical  lens,  of  the  proper  strength,  placed  '>-!th  its 
axis  in  the  right  direction,  and  with  the  proper  spherical  lens, 
wiU  correct  any  case  of  astigmatism,  in  so  far  as  it  is  capable 
of  correction  by  cylindrical  lemcs. 

This  rests  upon  the  laws  which  govern  the  action  of  cylindri- 
cal and  sphero-cylindrical  lenses,  and  is  susceptible  of  rigid 
mathematical  demonstration.  It  was  clearly  understood  fifty 
years  ago  by  the^  mathematician  and  astronomer  Airy,  when  he 
ordered  a  sphero-cylindrical  lens  for  the  correction  of  his  own 
compound  myopic  astigmatism. 

When,  in  the  use  of  trial-lenses,  the  patient  seems  to  see  bet- 
ter through  a  second  cylinder  with  its  axis  placed  obliquely,  as 
compared  with  the  axis  of  the  cylinder  already  before  the  eye. 
it  is  simply  to  be  taken  as  evidence,  that  the  cylinder  first  se- 
lected was  not  of  the  proper  strength,  or  its  axis  turned  in  the 
right  direction,  and  perhaps  that  the  right  spherical  lens  had  not 
been  combined  with  it. 

In  reading  the  following  paragraphs,  bear  in  mind  the  dis- 
tinction between  meridian  and  axis,  the  latter  being  perpendic- 
ular to  the  plane  of  the  former.  The  principal  meridians  of  re- 
fraction are.  for  regular  astigmatism,  always  perpendicular  to 
one  another.  They  are  often  spoken  of  as  the  principal  merid- 
ians of  the  cornea,  but  this  involves  the  unwarranted  assump- 
tion that  the  total  astigmatism  is  identical  with  the  corneal  astis- 
matism. 

Having  determined  the  degree  of  ametropia  in  each  of  the 
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principal  meridians  of  refraction,  the  proper  correction  is  thus 
arrived  at: 

a.  Make  the  spherical  plus  or  minus  as  the  meridian  of  least 
ametropia  requires  a  plus  or  minus  connection. 

b.  Make  the  spherical  jmt  strong  enough  to  correct  the  merid- 
ian of  least  ametropia. 

c.  Make  the  cylindrical  plus  or  minus,  as  the  meridian  of 
greatest  ametropia  requires  apilus  or  minus  correction. 

d.  Make  the  refractive  power  of  the  cylindrical  equal  to  the 
difference  between  the  refractive  poioers  of  the  principal  me- 
ridians. 

e.  Place  the  cylindrical  so  that  its  axis  corresponds  with  the 
axis  of  greatest  ametropza,  its  meridian  of  greatest  curvature  cor- 
responding to  the  meridian  of  greatest  ametropia. 

For  illustration  take  the  following  supposititious  cases: 
Compound  hypermetropic  astigmatism.  In  one  principal  me- 
ridian, at  90°  (axis  180°),  H  =  1.  D;  in  the  other  principal  me- 
ridian, at  180°  (axis  90°),  H  =  4.D.  The  correction  for  H  is 
plus.  Hence,  (a)  sign  of  spherical  +  ;  strength  of  spherical  (b) 
=1.  D,  or  the  correction  for  the  meridian  of  least  ametropia. 
Sign  of  cylindrical  (c)  that  of  correction  for  greatest  ametro- 
pia, -f.  Strength  of  cylindrical  (d)  =  4.  —  1.  —  3.  D.  Di- 
rection for  the  axis  of  cylindrical  (e)  that  for  the  axis  of  greatest 
ametropia,  that  is  90°.  Hence,  the  prescription  +  1.  Sph.  3 
+  3.  cy.  axis  90Q. 

Simple  hypermetropic  astigmatism.  Meridian  of  90°  (axis 
180°)  emmetropic  or  H  =  0.  Meridian  of  180°  (axis  90°)  H  = 
3.  The  spherical  becomes  zero.  Sign  of  cylindrical  + ;  strength 
3  —  0=  3;  axis,  that  of  greatest  ametropia,  90°.  Hence  +  3  cy. 
axis  90°. 

Mixed  astimatism  with  predominant  hypermetropia.  Meridian 
of  90°  (axis  180°)  myopia  =1.  Meridian  of  180°  (axis  90°  hyper- 
metropia=2.  The  90°  meridian  (180°  axis)  is  of  course  that  of 
least  ametropia,  and  the  180°  meridian  (90°  axis)  that  of  greatest 
ametropia.  Hence,  spherical,  sign  (correction  for  M)  minus, 
strength  l.D.  Cylindrical,  sign  (correction  for  H)  plus; 
strength,  (the  ametropia  in  the  two  meridians  being  of  opposite 
kinds,  one  refracting  l.D  too  strongly,  the  other  2. D  too  weakly, 
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the  difference  becomes  the  sum  of  these)  1  +  2  =  3;  axis,  that 
of  greatest  ametropia,  90°.  Thus  Ave  get  —  1  sph.  3  +  3  cy. 
axis  90°. 

Mixed  astigmatism  with  predominant  myopia.  Meridian  of 
90°  (axis  180°)  M  =  2.  Meridian  180°  (axis  90°)  H  =  1.  The 
90°  meridian  being  now  most  ametropie,  the  180°  meridian  least 
ametropic,  we  have  spherical  sign  +.  strength  1,  cylindrical 
sign  —  strength  2  +  1  =  3,  and  axis,  that  of  greatest  ametropia, 
or  180°  =+  1  sph.  C  —  3  cy.  axis  180°. 

Simple  myopic  astigmatism.  Meridian  90°  (axis  180)  M  =  3. 
Meridian  180  (axis  90°)  emmetropic,  or  M  =  0.  Here  again  the 
spherical  becomes  zero  and  we  get  —  3  cy.  axis  180°. 

Compound  myopic  astigmatism.  Meridian  90°(axis  180°)M  = 
4.  Meridian  180°  (axis  90°)  M  =  1.  Here  we  get  Iry  applica- 
tion of  the  rules,  — 1  sph.  3  —  3  cy.  axis  180°. 

Now  each  of  the  lenses  as  determined  above  has  an  optical 
equivalent  in  the  shape  of  a  sphero-cylindrical  lens,  and  all  ex- 
cept those  for  simple  astigmatism  have  optical  equivalents  in 
crossed  cylinders  thus: 

For  +  1  s.  3  +  3  cy.  ax.  90°,  the  equivalent  is  +  4  s  3  — 
3  cy.  ax.  180°;  or,  =  +  1  cy.  ax.  180°  3  +  4  cy.  ax.  90. 

For  +3  cy.  axis  90°,  the  equivalent  is  +  3  s  3  —  3  cy.  ax. 
180°. 

For —  1  s  3  +  3  cy.  ax.  90",  the  equivalent  is  +  2  s  3  — 3 
cy.  ax.  180°;  or,  —  1  cy.  ax.  180°  3  +  2  cy.  ax.  90°. 

For  +  Is  C  —  3  cy.  ax.  180c,  the  equivalent  is  —  2  s  3  +  3 
cy.  ax.  90*;  or,  +  1  cy.  ax.  90e  3  —  2  cy.  ax.  180°. 

For  —  3  cy.  axis  180°,  the  equivalent  is  —  3  3  +  3  cy. 
axis  90°  ■ 

For  —  1  s  3  — 3  cy.  ax.  180*,  the  equivalent  is — 4  s  3  +  3 
cy.  ax  90°;  or,  —  1  cy.  ax.  90c  3  —  4  cy.  ax.  180. 

These  have  been  spoken  of  as  exact  optical  equivalents,  and 
so  they  would  be  if  we  were  dealing  with  lenses  infinitely  thin, 
and  absolutely  free  from  aberration.  But  as  a  matter  of  fact 
we  have  to  employ  lenses  of  appreciable  thickness  and  exhibit- 
ing the  defects  of  aberration,  both  chromatic  and  so-called 
spherical,  which  equally  affects  cylinders  whose  normal  section  is 
a  circle. 


The  Prescribing  of  Cylindrical  Lenses. 
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When  the  spherical  correction  is  ground  on  one  side  of  the 
glass  and  the  cylindrical  correction  on  the  other,  there  occurs 
distortion  and  narrowing  in  one  direction  of  the  field  of  the  lens, 
which  is  greater  for  crossed  cylinders  than  sphero-cylinders,  and 
increases  with  the  thickness  of  the  glass.  Aberrations  increase 
with  the  curvature  of  the  surfaces,  as  does  also  the  necessary 
thickness  of  the  glass.  A  careful  study  of  the  matter  will  show, 
that  the  above  rule  always  guides  to  the  selection  of  the  sphero- 
cylinder  having  surfaces  of  the  least  curvature,  and  therefore 
being  the  least  affected  by  aberration  and  distortion  of  the  field. 
Moreover,  the  glass  so  selected  is  the  lightest,  and  is  most  read 
ily  ground  with  accuracy,  and  therefore  the  cheapest.  On  all  ac- 
counts it  is  the  best.  In  the  January  number  of  this  Journal 
(p.  14),  Di.  H.  Culbertson  has  urged  the  use  of  negative  cylinders 
for  distant,  and  positive  cylinders  for  near  vision.  He  says: 
"That  we  have  a  choice  of  cylinders  in  the  correction  of  ametro- 
pia, is  well  known,  Thus  in  a  given  case  of  C  O.  H.  A.  =  +  D 
1.0  s.  C  =  D  0.5,  axis  (?)  180°,  we  may  employ  +  D  1.5  s.  C 
-  D  0.5  cy.  axis  180°;  or,  +  D  1.5  s.  C  +  °-5  cy-  ax-  90C•', 

That  we  have  a  choice  among  two  or  three  equivalents,  has 
been  indicated;  and  the  rule  given  to  guide  us  in  making  the 
choice.  By  it  is  chosen  the  best  combination  for  vision  at  any 
distance.  Dr.  C.  finds  one  of  the  combinations  to  answer  better 
for  distance,  and  the  other  for  near,  simply  because  his  combi- 
nations are  not  optical  equivalents  ;  +  1.5  s.  3  —  0.5  cy.  axis 
180°  is  not  the  equivalent  of  +  1.5  s.  C  +  0.5  cy.  ax.  90°.  The 
latter  has,  in  every  meridian,  0.5  D.  more  of  refractive  power 
than  the  former.  If  the  former  corrects  the  ametropia,  the  lat- 
ter over-corrects  it.  If  the  latter  is  the  proper  correction,  the 
former  is  insufficient.  Of  course  the  patient  rejects  an  over- 
correction for  distant  vision,  while  for  near  he  sees  better  with 
it.  In  such  a  case,  he  chooses  the  combination  of  lesser  refrac- 
tive powers  for  distant  vision,  not  because  it  happens  to  be  un- 
scientifically arranged  with  a  concave  cylinder,  but  because  it  is 
the  weaker  lens;  and  he  takes  the  other  for  near,  not  because  it 
has  a  convex  cylinder,  but  because  it  makes  a  stronger  lens. 
Had  real  equivalents  been  compared  as,  4- 1.5  s.  O  — 0-5  cy. 
axis  180°,  with  +  1.  s.  3  +  0.5  cy.  axis  90°;  with  glasses  so 
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weak  as  these  most  patients  would  notice  no  difference.  Still  we 
know  that  the  latter,  chosen  by  the  rule,  is  slightly  better,  be- 
cause thinner  and  less  affected  by  aberration.  The  same  criti- 
cism applies  to  the  other  cases  supposed  to  illustrate  these  differ- 
ent applications  for  positive  and  negative  cylindrics  in  the  '•'•cor- 
rection of  ametropia. " 

Of  course  we  are  constantly  ordering  lenses  which  but  par- 
tially correct,  or  over-correct  the  ametropia  present.  But  this 
is  done  for  a  special  purpose,  not  with  any  idea  that  it  is  the  cor- 
recting lens  that  is  being  ordered. 

For  instance  in  the  case  of  simple  myopic  astigmatism;  sup- 
pose the  patient's  accommodation  lost,  and  that  he  wants  a  glass 
to  read  with  at  13  inches.  The  myopic  meridian  now  has  the 
proper  refractive  power,  while  for  this  purpose  the  emmetropic 
meridian  requires  -+-  3.  D.  Taking  the  rule;  and  for  correction 
substituting  required  change  of  l-efractive  power;  and  for  ame- 
tropia the  difference  between  existent  and  desired  refractive  pow- 
er, we  find  90°  meridian  (180c  axis  has  the  proper  refractive 
power;  180°  meridian  (90°  axis)  requires  3.  D.  added  to  refrac- 
tive power.  Spherical  zero.  Cylindrical  sign  +,  for.  in  axis  of 
greatest  required  change,  refractive  power  must  be  added, 
strength  3 — 0=3.  Axis  that  of  greatest  required  change,  90°; 
hence: 

For  near  work,  +  3  cy.,  axis  90°. 


TRANSLATION. 


The  following  extracts  from  an  article,  The  etiology  of  cata- 
ract. Juvenile  cataracts  in  workingmen  employed  in  glass  fac- 
tories.  By  D.  Meyerhoefer.  Zehender's  Monstabl.  f.  Augenhlk. 
Fehruar  1886,  seem  to  be  of  especial  interest,  as  the  observations 
of  Dr.  Meyerhoefer  throw  a  great  deal  of  light  on  the  etiology  of 
certain  forms  of  cataract.  After  having  stated  that  he  had  with- 
in two  years,  seen  four  iuvenile  individuals  with  cataract,  all  of 
whom  were  employed  in  glass  factories,  and  that  this  gave  him 
the  idea,  that  this  was  more  than  an  accidental  occurrence,  he 
says: 

-  *  *  The  results  of  my  examination  of  506  individuals 
employed  in  glass  factories  are  worthy  of  consideration  to  the 
highest  degree. 

Of  these  506  men  134  were  less  than  20  years  of  age,  212  were 
between  20  and  30,  96  between  30  and  40,  45  between  40  and  50, 
16  between  50  and  60,  2  between  60  and  70  and  1  was  more 
than  80  years  of  age.  The  youngest  was  15,  the  oldest  SI  years 
old. 

My  examinations  show  in  the  most  startling  manner,  how 
correct  was  the  assumption,  which  prompted  me  to  make  them, 
as  I  found  dimness  of  the  crystalline  lens  in  fifty-nine  individ- 
uals, i.  e.,  in  11.  6  per  cent,  of  all  the  cases. 

This  result  is  certainly  a  startling  one,  and  is  the  more  so 
when  we  consider  the  comparative  age  of  the  individuals  affected, 
since  we  find  a  remarkable  excess  of  the  juvenile  cataracts. 

Considering  the  difficulty  in  giving  a  distinct  limit  for  what 
we  may  call  a  juvenile  cataract,  I  think  we  may  put  under  that 
head  all  cataracts  before  the  40th  year  of  life  is  reached.  We 
then  find  that  among  442  workingmen  under  40  years  forty-two 
individuals,  i.  e.  9.  5  per  cent,  showed  premature  dimness  of  the 
lens.  Of  these  six  were  under  20  years,  twenty  between  20  and 
30  years,  and  sixteen  between  30  and  40  3'ears  old. 

Of  the  sixty-four  workingmen  who  were  older  than  40  years 
17,  i.  e.  26.  5  per  cent,  showed  a  dimness  of  the  lens.  * 
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*  *  *  From  the  foregoing  tabulated  statement  it  is  plain 
that  the  juvenile  cataracts  I  found  among  the  glass-makers  showed 
the  same  characteristic  forms,  as  do  juvenile  cataracts  in  other 
individuals.  The  one  point  only  cannot  help  being  noticed, 
namely,  that  the  left  eye  was  found  to  be  affected  much  more 
frequently  than  the  right. 

I  should,  furthermore,  state  here  that  in  the  affected  individuals 
no  diseases  of  the  fundus  (which  might  have  accompanied  or 
caused  the  formation  of  the  cataract)  could  be  found  with  the 
ophthalmoscope. 

The  frequency  of  the  occurrence  of  cataract  among  the  glass- 
makers  can  hardly  be  considered  to  be  accidental.  On  the  con- 
trary, we  are  forced  to  assume  most  decidedly  that  there  must 
exist  a  common  cause.  The  question  is  now,  of  what  nature  is 
this  cause.    *    *  * 

*  *  *  In  only  eight  of  the  cases  have  I  been  able  to  apply 
the  sugar  test.  *  *  *  In  these  cases  no  trace  of  sugar  was 
found  in  the  urine.    *    *  * 

*  *  *  It,  therefore,  only  remains  to  assume  that  noxious 
influences  which  especially  lead  to  the  formation  of  premature 
cataract,  are  inherent  to  the  manufacture  of  glass.  Every  one, 
who  has  had  an  opportunity  to  become  acquainted  with  the  char- 
acter of  this  work,  can  easily  comprehend  that  glass  is  manu- 
factured under  such  circumstances,  that  the  organism  of  the 
workingmen  employed  near  the  fire  (and  those  alone  are  here  un- 
der consideration)  must  be  influenced  in  a  grave  manner.  ::'  *  * 

*  *  *  The  men  usually  begin  the  work  as  glass-makers 
when  10  years  old,  and  from  that  day  forth  their  only  occupa- 
tion is  with  the  hot,  fluid  mass  in  the  immediate  neighborhood 
of  the  melting-furnace.  They  work  from  ten  to  twelve  hours 
daily  and  without  interruption  until  the  furnace  needs  repair  and 
the  fire  must  be  extinguished.  Thus  the  work  is  kept  up  with- 
out a  day's  rest,  Sundays  and  week-days,  for  from  forty  to  forty- 
five  weeks;  then  they  have  a  rest,  which  usually  lasts  for  about 
eight  weeks. 

The  temperature  in  which  these  glass-makers  have  to  stay  for 
half  a  day  is  really  "infernal.'1  The  thermometer  at  the  dis- 
tance at  which  the  workman  has  to  keep  his  face,  especially  its 
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left  half,  towards  the  open  fire  (though  for  a  short  period  only 
each  time  when  he  dips  out  the  glass,  hut  at  short  intervals  and 
very  often),  showed  after  about  ten  minutes  a  temperature  of  65° 
Celsius. 

Most  of  the  glass-makers  show  the  effects  of  this  enormous 
heat  plainly  in  their  faces.  The  heat  usually  causes  the  skin  of 
the  face  to  he  burned  slightly,  and  this  is  shown  by  a  reddish- 
brown  color  of  the  skin:  in  some  cases  even  the  skin  is  dry  and 
like  leather.  In  some  glass-makers  the  heat  will  cause  inflamma- 
tory processes  which  lie  deeper  in  the  tissue  of  the  skin  and 
which  result  in  the  formation  of  scars.  In  one  case  this  forma- 
tion of  scar-tissue  had  caused  ectropium  of  the  lower  lid  on  the 
left  side.  This  case  showed  very  plainly  the  intensity  of  the 
heat  in  which  the  glass-makers. have  to  work.  Besides  the  scar- 
tissue  in  the  skin  of  the  cheek  and  the  resulting  ectropium,  there 
existed  on  both  cornea?  whitish,  cicatricial  formations  which 
could  only  be  due  to  former  losses  of  substance.  Neither  the 
patient  nor  his  mother  knew  anything  of  a  former  inflammatory 
process  and  even  emphatically  denied  its  former  occurrence,  yet, 
these  scars  of  the  cornea  could  only  be  explained  as  consequen- 
ces of  the  work  near  the  fire,  as  a  kind  of  drying  up  and  burn- 
ing of  the  superficial  layers  of  the  cornea. 

The  second  result  of  the  enormous  heat  in  which  the  glass- 
makers  are  at  work  is  the  excessive  increase  of  their  transpira- 
tion. This  is  so  great  that  the  sweat  actually  runs  from  them. 
They  do.  of  course,  not  get  accustomed  to  this,  since  the  trans- 
piration is  the  necessary  correcting  agent  against  the  terrible 
heat,  and  without  it  the  surface  of  the  workman's  body  would 
finally  have  to  be  burned.    *    *  * 

*  *  *  I  want  here  to  state  that  the  earnings  of  glass- 
makers  are  unusually  high,  and  that  in  this  way  they  are  en- 
abled to  take  the  nourishment  which  is  adapted  to  their  work. 
Their  looks,  therefore,  are  not  in  the  least  unhealthy.  *  *  * 
The  premature  formation  of  cataract  among  them  is  then  not  due 
to  marasmus. 

In  these  two  factors,  namely,  the  enormous  heat  of  the  open 
furnace  and  the  profv&e  secretion  of  sweat  due  to  it,  by  which 
the  trade  of  the  glass-workers  is  distinguished  from  others,  we 
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must  seek  the  combined  causes  or  in  one  of  the  two  the  cause  of 
the  premature  formation  of  cataract  in  these  workmen.    *    *  * 

*  *  *  The  exclusive  causation  was  not  to  be  seen  in  the 
enormous  heat  alone,  since  besides  nineteen  cases  of  cataract  in 
both  eyes,  in  seven  cases  the  right  eye  alone  was  the  affected  one. 
[Dr.  Meyerhoefer  does  not  seem  to  have  taken  into  considera- 
tion that  this  might  be  explained  by  the  fact  that  these  latter 
seven  workmen  were,  perhaps,  left-handed,  which  would  explain 
the  discrepancy. — Editor.] 

Another  explanation  being  wanting,  I  was  forced  to  accept  as 
a  second  cause, and  one  which,  perhaps,  would  help  at  the  same 
time  and  to  a  higher  degree  in  the  formation  of  the  premature 
cataract,  the  other  factor,  which  may  be  considered  as  charac- 
teristic of  the  glass-makers  work;  namely  the  continuous  hyper- 
secretions of  sweat,  the  continued  loss  of  water  to  which  the 
body  is  subjected  during  their  work. 

It  is  just  on  this  point  that  it  seems  to  me  my  observations 
call  for  more  than  a  simply  casuistic  interest,  since  they  may  be 
apt  to  answer  the  hitherto  open  question  as  to  the  formation  of 
the  diabetic  cataract. 

Such  a  comparison  between  the  glass-maker's  and  the  diabetic 
cataract  seems  to  me  to  be  obvious,  the  tertium  comparationis 
being  the  enormous  and  continued  loss  of  water. 

It  will  probably  have  the  same  effect,  whether  a  diabetic  pa- 
tient loses  an  excessive  amount  of  water  through  polyuria,  or  a 
glass-maker  loses  it  through  the  excessive  secretion  of  sweat,  the 
effect  being  a  loss  of  water,  a  drying  up,  so  to  speak,  of  all  the 
tissues  of  the  body.  That  such  a  loss  of  water  can  cause  the 
formation  of  cataract  is  proven  by  the  experiments  of  Kunde 
and  his  successors.  *  *  * 


CORRESPONDENCE. 


Dunkirk,  N.  Y.,  Feb.  27,  18S6. 

Mr.  Editor: — I  read  with  interest  but  with  regret  Dr.  Cog 
gin's  letter  advocating  the  adoption  of  a  3  6  inch  lens  as  the 
standard  equivalent  of  one  dioptre,  and  making  the  remarkable 
statement  "that  a  +  36  American  lens  is  nearer  the  standard 
dioptre  (37  French  inches)  than  is  a  +  40." 

As  I  understand  the  matter,  a  +  1  D  is  a  lens  whose  principal 
focus  (i.  e.  focus  for  parallel  rays)  is  equal  to  one  metre;  now  one 
metre  is  equal  to  36.94  +  French  inches  and  to  39.  37  +  English 
or  American  inches.  Hence  Dr.  Coggin's  statmement  is  just  the 
reverse  of  the  facts,  and  the  correct  statement  is  "that  a  +  40 
American  lens  is  nearer  to  the  standard  dioptre  (37  French 
inches)  than  is  a  +  36",  and  is  indeed  a  very  close  approxi- 
mation. 

A  +  36  French  is  indeed  nearer  to  the  standard  dioptre  than 
+  40  French,  providing  the  French  numbering  refers  to  the 
focal  power  of  the  lens;  but  as  the  old  numbering  of  lenses  was 
based,  not  on  the  focal  power  but  on  their  radii  of  curvature,  and 
it  was  merely  a  happy  chance  that  the  radius  of  curvature  cor- 
responded very  closely  with  the  focal  length  when  the  lens  was 
double  and  equally  convex  and  the  glass  of  which  it  was  made 
had  an  index  of  refraction  of  1.5.  under  such  a  system  two 
lenses  might  be  numbered  alike,  and  correctly  so,  and  yet  being 
made  of  different  qualities  of  glass  with  different  indices  of  refrac- 
tion would  differ  in  power.  In  practice  this  will  often  be  found  to 
be  the  case,  spectacles  of  the  same  number,  especially  among  the 
cheaper  imported  goods,  varying  considerably  in  power. 

It  is  to  be  hoped  that  the  dioptric  system  will  soon  be  adopted 
in  entirety,  and  spectacle  lenses  ground  upon  it.  Then  a  +  1  D 
will  have  a  focal  length  of  one  metre  equal  to  39.37  +  American 
inches,  and  till  then  we  had  better  adopt  for  our  approximation, 
40  American  inches,  which  varies  from  the  correct  amount  by 
less  than  two  per  cent.,  than  36  which  is  very  nearly  ten  per  cent, 
out  of  the  way. 
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36  has  the  advantage  over  40  in  being  a  greater  common 
multiple,  but  is  widely  erroneous  while  40,  which  is  a  sufficiently 
great  common  multiple  for  all  practical  purposes,  is  so  nearly 
correct,  that  the  error  resulting  from  its  adoption  is  absolutely 
of  no  practical  importance.   Yours  respectfully. 

Geo.  E.  Blackham. 
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DR.  S.  C.  AYRES,  CINCINNATI. 


This  report  of  twenty-five  cases  of  retinitis  pigmentosa  repre- 
sents nineteen  families.  There  were  eighteen  males  and  seven 
females  which  make  the  percentage  of  females  twenty-eight 
per  cent,  which  is  about  what  is  usually  reported.  The 
parents  were  related  in  twenty  per  cent,  and  were  not  related  in 
t  wenty-four  per  cent.  In  fifty-six  per  cent  no  record  of  relation- 
ship is  noted. 

In  two  cases,  eight  per  cent,  mothers  are  known  to  have  suf- 
fered from  the  same  disease.  Excluding  the  first  and  fourth 
families,  where  all  the  members  were  examined,  there  are  ei°rht 
families  where  the  other  children  have  ocular  defects  of  some  kind, 
but  what  it  is  not  possible  to  state.  It  is  presumably  from  the 
same  disease,  judging  from  the  description  given.  In  five  fami- 
lies the  records  do  not  state  the  condition  of  the  other  members. 
In  four  cases,  sixteen  per  cent,  glaucoma  occurred;  in  two  of 
them  in  both  eyes.  In  two  cases,  eight  per  cent,  there  were 
opacities  of  the  posterior  lens  capsule.  The  history  of  the  first 
three  cases  is  remarkable  as  showing  a  tendency  to  glaucoma. 

L.  P.  H.,  aet.  37,  has  had  defective  vision  since  he  was  eighteen 
years  of  age.  He  cannot  venture  out  alone  at  night  for  fear  of 
falling,  and  he  is  not  able  to  distinguish  a  moonlight  night  from  a 
cloudy  one.    Even  by  daylight  he  has  difficulty  in  walking  and 
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and  is  in  danger  of  running  against  vehicles  at  the  street  cross- 
ings. June  25,  '75,  V.  =  /A  with  either  eye,  and  reads  Sn. 
\\  r.  e.  at  10"  and  Sn.  1  1.  e.  at  10".  Field  of  vision  very  much 
contracted.  At  24"  it  measured  8"'  vert.  X  8"  horizontal.  He 
was  examined  in  1871  but  since  then  his  vision  has  not  percep- 
tibly failed.  He  is  partially  deaf.  The  retina?  are  moderately 
pigmented.  The  blood  vessels  are  diminished  in  calibre  and  the 
papillae  are  a  shade  whiter  than  normal.  In  1876  and  '77  he  was 
again  examined,  and  his  vision  for  the  distance  found  to  be 
slightly  less  than  in  '75.    His  central  vision  was  still  quite  good. 

Jan.  16,  1886,  he  writes.  "It  seems  to  me  that  recently  my 
vision  has  been  declining  more  rapidly  in  proportion  than  that 
of  my  sister  and  brother,  considering  that  I  have  the  use  of  both 
eyes  while  they  have  but  one  each.  Objects  are  getting  more  in- 
distinct and  shrouded  in  mist,  and  reading  is  much  more  diffi- 
cult." 

Case  H.  E.  H. ,  35,  sister  of  above.  Eyes  similarly  affected, 
and  the  failure  in  sight  was  noticed  about  the  same  age.  The 
right  eye  is  glaucomatous  and  painful  at  times,  and  vision  is 
reduced  to  bare  perception  of  light.  In  the  left  eye  the  field  of 
vision  is  markedly  contracted,  but  the  central  vision  is  good  and 
she  can  read  ordinary  print  without  trouble.  She  says  her 
vision  is  steadily  failing  year  by  year.  May,  '75.  V.  =  f  &  with 
—  i.  A  year  later  in  1876,  V.  =  |&  with  —  \.  Vision  was  the 
same  but  her  myopia  had  increased. 

In  Sept.  1878.  She  had  an  .ttack  of  acute  glaucoma  of  the 
left  eye.  She  suffered  severe  pain  and  vision  was  very  much 
impaired.  I  went  to  Columbus  and  with  the  assistance  of  Dr. 
Starling  Loving  made  an  irridectomy  upward,  which  had  the 
eftect  to  arrest  the  glaucoma.  I  saw  her  a  year  or  two  later,  and 
she  still  had  vision  enough  to  enable  her  to  go  around  comfort- 
ably and  read  ordinary  print. 

In  her  case  the  retina  was  more  pigmented  than  in  her  older 
brothers,  and  there  was  decided  atrophy  of  the  papilla  and  dimi- 
nution in  the  calibre  of  the  vessels.  When  I  saw  her  last  in  1880 
the  disk  was  white  and  all  of  the  retinal  vessels  had  disappeared 
except  two  small  branches,  one  goins:  upward  and  one  downward. 
The  appearance  was  remarkable,  taking  into  consideration  the 
fact  that  she  still  had  a  moderate  amount  of  vision. 
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Like  her  brother  she  is  quite  deaf  and  has  to  be  spoken  to  in  a 
loud  tone.  At  the  present  time,  Jan.  1886,  she  is  still  able  to 
read,  but  with  some  difficulty. 

Case  III. — G.  W.  H.,  33,  brother  of  the  above,  is  a  tall  spare 
man.  rather  delicate  in  appearance,  but  enjoys  good,  if  not  ro- 
bust health.  He  has  vertigo  occasionally,  especially  if  he  rises 
suddenly.  He  is  unable  to  walk  alone  at  night  on  the  street,  and 
even  has  difficulty  in  passing  persons  by  daylight.  His  eyes 
have  been  defective  since  boyhood,  but  for  several  years  have 
remained  stationary.  Sept.,  '74,  V.  =  with  either  eye,  and 
reads  Sn.  4  at  10."  Field  of  vision  concentrically  contracted. 
Examined  again  April,  '75,  V.  =  and  reads  Sn.  2  slowly  at 
6."  Vision  at  this  time  is  better  than  at  the  previous  examina- 
tion.   This  may  have  been  owing  to  the  difference  of  the  light. 

In  April,  '76,  he  had  an  attack  of  acute  glaucoma  in  both 
eyes.  Vision  in  left  eye  was  reduced  to  seeiug  shadows  of  the 
hand  downward  and  inward.  With  the  right  eye  he  could  still 
read  Sn.  4.  Dr.  Williams  made  an  iridectomy  in  each  eye  up- 
ward, with  the  result  of  checking  the  glaucoma  and  saving  a 
useful  amount  of  vision.  A  month  later  he  could  read  Sn.  2  at 
4"  r.  e. ,  but  the  left  eye  was  not  improved.  Five  months  later 
vision  was  slightly  better  1.  e.  but  r.  e.  unchanged.  He  still  re- 
tains moderate  vision  in  the  left  eye. 

Family  history.  Parents  are  living  and  in  good  health.  The 
father  has  perfect  sight  for  distant  as  well  as  near  objects.  The 
ophthalmoscope  shows  no  pigment  degeneration  of  the  retina. 
The  mother  is  myopic  about  6  D.  Her  vision  is  very  good  with 
the  proper  correcting  glasses.  I  could  detect  no  pigmentation  of 
the  retina.  There  were  five  children  in  the  family.  The  eyes  of  the 
first  three  are  described  above.  The  fourth  child  died  at  the  age 
of  sixteen,  and  up  to  that  time  there  was  no  appreciable  failure 
of  vision.  The  fifth,  now  a  young  lady  of  26,  was  examined 
ophthalmoscopically  and  no  retinal  defect  found.  Her  vision  was 
perfect  in  both  eyes.  In  the  three  cases  reported  above,  vision 
began  to  fail  at  about  the  age  of  eighteen.  The  parents  were  not 
even  remotely  related. 

Case  IV. — G.  B.,  41,  glaucoma  absolutum,  left  eye  T  +  3, 
cornea  hazy.    Eye  has  been  blind  and  painful  for  a  year.  It 
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was  enucleated,  and  upon  examination  the  retina  was  found 
to  be  strongly  pigmented.  The  pigmentation  extended  from 
the  periphery  almost  to  the  disk. 

The  right  eye  also  presents  the  characteristic  retinal  pigmen- 
tation.   Hm.  jV  V.  =  \-  Sept.,  1875. 

The  H  was  corrected  and  the  eye  gave  him  no  trouble  until 
March  7,  1883,  when  he  was  seized  about  9  o'clock  with  excru- 
ciating pain  in  the  eye.  An  examination  the  next  morning  re- 
vealed the  fact  that  he  was  suffering  from  an  attack  of  glaucoma 
fulminans.  Vision  was  entirely  abolished,  the  pupil  was  widely 
dilated  and  the  pain  intense.  A  liberal  iridectomy  upward  was 
made  at  once  by  Dr.  Sattler.  The  result  of  the  operation  was  re- 
lief from  the  pain  and  a  restoration  of  a  very  moderate  amount 
of  vision.  He  has  three  brothers  and  five  sisters  of  whom  one 
sister  does  not  see  well,  but  whether  from  the  same  cause  is  not 
known.  His  own  children  all  have  good  eyes,  with  no  evidences 
of  retinal  pigmentation. 

Case  V.  E.  G.  P.  54  has  had  night  blindness  for  twenty 
years.  He  is  a  carriage  painter  by  trade.  His  field  of  vision 
is  very  much  contracted.  For  a  few  years  past  this  symptom 
has  steadily  increased  and  he  often  stumbles  over  objects  in 
the  shop.  The  pigmentation  is  well  marked.  In  Jan.  1881, 
he  had  an  attack  of  glaucoma  of  the  right  eye  with  intense 
pain.  At  present  the  pupil  is  moderately  dilated.  T.  +  2 
and  V.  =  perception  of  light.  In  the  left  eye  his  vision 
=  -6\  and  he  reads  Sn  15  slowly. 

Case  VI.  Mrs.  C.  C.  ogt  47.  Sister  has  retinitis  pigmentosa, 
but  the  pigment  is  very  sparsely  scattered  over  the  retina.  V. 
=  ||  r.  e.  and 1.  e.  No  apparent  limitation  in  the  field  of 
vision. 

They  have  a  younger  sister  with  defective  eyes  but  cause  is 
unknown. 

The  maternal  grandmother  had  night  blindness. 

Case  VII.  Mrs.  E.  R.  O.,  set  37,  widow,  gives  the 
following  history.  She  states  that  since  she  was  a  child  she 
could  not  see  well  at  night.  Does  plain  sewing  for  a  living,  and 
does  not  experience  much  difficulty  in  the  use  of  her  eyes. 

S.  P.    V.  =  %z  and  reads  Sn  2  at  12"  with  either  eye.  There 
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is  a  small  opacity  in  the  posterior  pole  of  each  lens.  The  veins 
are  considerably  diminished  in  size  in  both  eyes. 

The  pigment  i»  sparsely  scattered  over  the  retina,  the  greater 
portion  being  on  the  inner  half. 

She  is  the  third  child  in  a  family  of  five  children,  and  her 
parents  were  neither  mediately  nor  remotely  related. 

Case  VIII.  A.  R.  aet.  15,  daughter  of  above,  has  eyes  simi- 
larly affected.  She  has  some  difficulty  in  walking  at  night  but 
can  sew  or  read  without  difficulty.  V.  =  if  with  either  eye 
and  reads  1  Sn  at  12",  vessels  slightly  diminished  in  size.  She 
has  less  pigment  than  her  mother. 

Case  IX.  K.  R.  set.  12,  sister  of  above,  has  more  pigment  in 
the  retina  than  either  her  sister  or  mother.  V.  is  only  \%  and 
reads  Sn  one  with  difficulty  but  Sn  2  readily.  Has  some  diffi- 
culty in  walking  and  more  in  reading  at  night. 

Case  X.  P.  N.,  set.  64,  has  glaucoma  of  the  right  eye,  with 
the  lens  dislocated  into  the  anterior  chamber,  as  the  result  of  an 
injury  received  fifteen  years  ago.  Has  seen  tolerably  well  with 
the  left  eye  until  recently,  when  it  began  to  fail.  The  ophthal- 
moscope revealed  that  he  had  incipient  cataract,  but  through 
the  striae  of  the  lenticular  apacity  could  be  seen  the  pigmentation 
of  the  retina.    Has  had  night  blindness  since  boyhood. 

Case  XI.  S.  N.,  set.  61,  brother  of  above,  has  had  night 
blindness  since  youth.  He  also  has  incipient  cataract,  but  the 
pigmentation  of  the  retina  could  be  distinctly  seen  through  the 
striae  in  the  lenses. 

Case  XII.  A.  W.  F.,  aet.  25,  characteristic  retinal  pigmen- 
tation and  F.  very  much  contracted.  Sight  so  imperfect 
that  he  is  unfit  for  any  ordinary  work. 

Family  history. — Parents  cousins,  and  mother  in  delicate 
health.  He  has  three  brothers  and  three  sisters.  All  of  his 
brother  have  such  defective  eyes  that  they  cannot  see  to  "plow 
a  field  or  drive  a  reaper. "  One  of  his  sisters  has  bad  eyes,  but 
the  other  two  enjoy  good  sight.  In  the  order  in  which  they 
came  the  first  and  fifth  child  had  good  and  all  the  rest  imperfect 
eyes. 

Case  XIII.  L.  M.,  set.  31.  Patient  remembers  that  at  ten 
years  of  age  his  vision  was  imperfect,  as  he  could  not  see  as 
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other  boys  did.  He  went  to  school  and  learned  to  read,  but  his 
sight  failed  so  rapidly  that  at  the  age  of  seventeen  he  was  no 
longer  able  to  see  sufficiently  to  read.  Since  that  time  vision 
has  gradually  declined,  and  is  now  practically  nil.  He  has 
barely  perception  of  light  in  1.  e.  and  r.  e.  v.  =0. 

He  has  marked  pigmentary  changes  in  both  retinae,  extend- 
ing to  the  papilla  in  r.  e.  and  almost  to  it  in  1.  e.  White 
atrophy  of  both  papillae;  blood  vessels  very  much  reduced  in 
size,  and  some  of  them  obliterated. 

Case  XIV. — C.  L.,  aet.  26,  has  noticed  a  gradual  impairment 
of  vision  for  some  year's.  About  seven  years  ago  she  was  able 
to  read  newspaper  print  comfortably,  but  now  only  reads  8  Sn. 
at  10". 

Retinal  pigment  degeneration  is  very  strongly  marked,  and 
extends  beyond  the  equator  of  the  eye. 

Family  history. — First  and  second  children  have  good  eyes; 
third,  fourth  and  fifth  defective  eyes;  sixth,  seventh  and  eighth 
sound  eyes.  Patient  is  third  child.  Parents  were  cousins. 
Mother  has  good  eyes,  but  father's  sight  very  defective.  She 
says  he  could  not  see  to  get  about.  F.  contracted  to  about  8" 
hor.,  by  9"  vert,  at  24". 

Case  XV. — M.  V.,  set.  12,  retinitis  pigmentosa  in  both  eyes. 
V  =  lxTv  ri  and  M  1-  He  is  one  of  a  family  of  ten  children, 
three  of  whom  have  imperfect  eyes.  There  is  a  history  of  re- 
mote consanguinity  on  the  pai't  of  his  grand  parents. 

Case  XVI. — P.  D.,  set.  40,  characteristic  pigmentation  of  the 
retina  in  both  eyes.  F.  contracted  in  both  eyes,  but  vision  for 
distance  moderately  good.  The  pigment  is  sparsely  scattered 
in  the  retina.  Failure  in  vision  began  about  fourteen  years  ago. 
He  is  the  youngest  of  seven  children  and  has  one  brother  with 
defective  eyes.  His  mother  has  had  imperfect  sight  for  the 
past  thirty  years  and  is  now  almost  blind. 

Case  XVII. — C.  W.  C,  aet.  23,  has  well  marked  retinitis  pig- 
mentosa. Says  his  sight  has  been  failing  since  he  was  7  years 
of  age.  F.  very  much  contracted,  but  is  still  able  to  read.  Sn. 
If  at  12".    Decided  atrophy  of  papillae.    Parents  not  related. 

Case  XVHI. — Miss  C.  B.,  aet.  30,  has  had  failing  sight  for 
five  years  past,  and  vision  is  now  reduced  to  quantitive  percep- 
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tion  of  light.  The  pigmentation  is  abundant  and  there  is 
marked  atrophy  of  the  disk  and  diminution  of  the  calibre  of 
blood-vessels.  She  is  one  of  a  large  family  of  children,  the  bal- 
ance of  whom  have  good  eyes.    The  parents  have  good  eyes. 

Case  XIX. — H.  D.,  a?t.  17,  is  so  amblyopic  from  retinitis 
pigmentosa  that  it  is  with  difficulty  that  he  can  walk  alone.  He 
is  the  second  in  a  family  of  four  children  and  is  the  only  one 
with  imperfect  eyes.  In  addition  to  examining  the  children  I 
examined  the  parents  and  found  their  eyes  free  from  disease  of 
any  kind. 

Case  XX. — S.  C.  V.,  aet.  44,  has  retinitis  pigmentosa  of  both 
eyes  with  a  small  opacity  on  the  posterior  capsule  of  each  lens. 
He  is  the  fifth  child  in  a  family  of  nine  children.  Three  chil- 
dren, the  first,  fifth  and  seventh,  have  defective  vision.  His 
father  and  mother  were  first  cousins.  He  has  an  uncle  and  aunt 
who  are  first  cousins,  who  have  two  children.  One  of  them  has 
defective  sight,  but  he  cannot  tell  how  much  it  is  impaired  nor 
does  he  know  the  cause. 

Case  XXI. — W.  G.,  set.  38,  has  well  marked  pigmentation  of 
the  retina.  His  visual  fields  are  markedly  contracted.  Says  he 
had  trouble  while  in  the  army  seeing  at  night.  Vision  has  very 
much  diminished  in  the  last  three  years,  and  he  cannot  see  to 
walk  alone.    A  sister  who  accompanied  him  had  sound  eyes. 

Case  XXII. — J.  S.,  aet.  58,  well  marked  retinitis  pigmentosa 
in  both  eyes.  V.  =-rfo"  with  either  eye.  Pigment  very  abun- 
dant. During  the  Mexican  war  first  noticed  that  he  could  not 
see  at  night.  His  central  vision,  however,  remained  good 
enough  to  work  at  his  trade  (shoemaker)  until  three  months 
ago,  when  it  failed  suddenly.    Arteries  small  and  discs  pale. 

Case  XXIII. — W.  A.  S.,  oet.  44,  marked  retinitis  pigmen- 
tosa. Typical  pigment  infiltration.  He  was  first  examined  in 
1873,  when  V.  =0. 75  with  either  eye.  Family  history. — Parents 
not  related.  His  mother  died  at  66,  and  was  blind  for  several 
years  before  her  death  with  the  same  disease.  His  maternal 
grandmother  is  still  living  (1885),  at  the  age  of  89,  and  has  been 
blind  for  many  years.  He  says  that  the  great-grandmother  and 
one  or  two  of  her  brothers  were  blind,  presumably  with  the 
same  disease.    One  of  his   mother's  sisters  and  one  brother 
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are  nearly  blind.  Two  of  her  sisters  have  good  eyes.  He 
has  only  one  sister,  and  her  eyes  are  free  from  disease  of 
any  kind.  His  second  examination  was  in  October,  1883,  when 
vision  was  0.2  r  and  0.1+1.  In  October,  1885,  he  was  exam- 
ined again,  and  then  vision  was  0.3  r.  and  0.1 — 1.  The  right 
eye  seemed  slightly  better  and  the  left  eye  slightly  worse  than 
they  were  two  years  before.  His  field  of  vision  was  reduced  to 
the  point  of  fixation.    The  pigment  extended  down  to  the  disk. 

Case  XXIV. — T.  J.  R.,  est.  33,  characteristic  retinitis  pig- 
mentosa, with  greatly  impaired  vision. 

Family  history. — There  are  ten  children  in  the  family,  seven 
girls  and  three  boys.  Four  of  the  girls  and  two  of  the  boys 
have  ocular  defects,  presumably  the  same  as  those  of  the  patient, 
who  is  the  oldest  of  the  family. 

Case  XXV. — W.  H.  R.,  aet.  25.  Retinitis  pigmentosa,  with 
vision  so  much  impaired  that  he  only  counts  fingers  at  7'  with 
either  eye.    No  family  history  recorded. 
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His  own  children  have  sound 
eyes. 

Paternal  grandmother  had 
night  blindness. 

Father  is  dead;  had  good 
eyes. 

Senile  cataract  In  both  cases. 

Post  cortical 
opacities. 

Post  cortical 
opacities. 

Glaucoma . 

Occurred  in  two 
of   the  three 
cases. 

Both  eyes. 

Glaucoma  right 
eye. 

Children's  eyes. 

Only  one  sister  had  perfect 
eyes. 

Three  brothers  with  good 
eyes    Five  sisters,  one  has 
defective  eyes. 

No  other  children  in  family. 

Two  daughters  with  retinitis 
pigmentosa 

Three  brothers  and  one  sis- 
ter   with  defective  eyes. 
Two    sisters  with  sound 
eyes. 

Eight  children,three  of  them 
with 'defective  eyes. 

Ten  children  in  family  three 
of  whom  have  imperfect 
eyes. 

One  brother  with  defective 
eyes. 

Parents'  eyes. 

Mother  very 
myopic. 

Not  noted. 

I  Not  noted. 
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THE  MECHANISM  OF  ACCOMMODATION  AND  A 
MODEL  FOR  ITS  DEMONSTRATION. 


B.  ALEX.  RANDALL,  A.  M.,  M.  D. 

In  the  January  issue  of  the  American  Journal  of  Ophthal- 
mology, Dr.  Furney  discusses  this  subject  and  urges  the  neces- 
sity of  a  new  theory,  because  the  older  ones  are  incompetent  to 
explain  the  facts.  As  his  statement  of  these  facts  and  of  the 
Hehnholtz  theory  is  incorrect  in  several  important  particulars, 
it  seems  not  out  of  place  to  venture  a  few  words  on  this  much 
discussed  topic. 

Passing  over  his  first  "fact"  that  accommodation  is  voluntary, 
to  the  strict  accuracy  of  which  exception  might  be  taken,  we 
learn  from  his  third  premise  that  only  the  anterior  curvature  of 
the  lens  varies  in  changes  of  the  accommodation.  Donders1, 
Hehnholtz2,  Knapp3,  Woinow4,  and  others  show  the  contrary, 
while  holding  that  the  'position  of  the  posterior  pole  remains  un- 
changed; this  being  the  result  obtained  by  Cramer,  although  not 
conclusively  proven  by  him.  As  to  the  correct  theory  of  the 
accommodative  mechanism,  if,  as  would  seem,  that  of  Helm  holtz 
is  meant,  this  is  far  from  accurately  set  forth  in  the  statement, 
"the  capsule  of  the  lens  is  supposed  to  be  varied  in  size,  forcing 
the  contents  into  a  more  or  less  spherical  shape  as  its  area  is  re- 
duced by  allowing  it  to  contract  upon  itself,  or  its  area  is?  in- 
creased or  extended  by  stretching."  Although  most  authorities 
agree  that  the  lens  capsule  is  elastic,  I  know  of  none  who  ascribe 
to  it  any  such  elasticity  as  is  above  implied:  on  the  contrary  the 
essence  of  the  Helmholtz  theory  is  that  this  capsule  is  practically 
inelastic  [That  this  is  not  a  correct  statement  is  proven  by  O.  Beck- 
er, Graefe  and  Saemisch,  Vol.  5,  and  by  the  editor's  paper  on  heal- 
ing after  iridectomy,  Knapp's  Archive,  Vol.  4,  page  423  to  444. 
— Editor.]  and  of  unchanging  area.  The  geometrical  property  of 


1.  Donders,  Accom.,  etc.,  v.  15.  2.  Helmholtz,  Phys.  Optik.,  p.  122. 
3.  Knapp,  A.  f.  O.,  vi.,  2.      4.  Woinow,  Ophthalmometiie,  p.  119. 
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the  sphere,  that  it  has  the  greatest  possible  volume  for  a  given 
area  of  surface,  then  fully  explains  the  tendency  of  the  very 
elastic  lens  fibres  to  give  to  that  body  a  form  approaching  the 
sphere,  when  released  from  tension  upon  its  equator.  However, 
as  Dr.  Furney  assumes  this  constant  area  of  the  capsule  as  an 
essential  of  his  theory,  further  discussion  of  it  may  be  omitted. 
The  action  of  the  ciliary  muscle  as  a  "tensor  choroide^'  Dr. 
Furney  seems  to  regard  as  wholly  hypothetical,  in  spite  of  the 
proofs  of  Voelckers  and  Hensen,  and  the  corroborative  evidence 
of  studies  of  the  ciliary -body  and  the  lens-margin  in  the  living 
human  eye,  and  he  seems  unaware  of  the  "accommodative  phos- 
phene"  of  Czermack.  To  assume  that  a  contraction  of  the  ciliary 
muscles  must  alter  the  curvature  ot  the  cornea  is  as  wholly  gra- 
tuitous as  to  claim  a  similar  effect  from  the  action  of  the  external 
muscles  or  any  one  of  them;  or  to  assert  that  they  must  draw 
forward  the  bony  bottom  of  the  orbit  in  their  contraction.  The 
pull  upon  origin  and  insertion  must  in  any  such  case  be  equal; 
but  the  effect  depends  entirely  upon  the  relative  fixity  of  the  two 
points.  We  know  that  the  choroidal  insertion  of  the  ciliary 
muscle  moves  and  the  choroid  is  drawn  forward;  while  the  most 
rigid  scrutiny  fails  to  detect  any  movement  of  the  corneal  mar- 
gin,1 unless  a  small  portion  of  it  is  cut  loose  from  all  but  its 
attachments,  when  it  is  drawn  visibly  inward  by  the  contraction 
of  the  ciliary  muscle.2  Analogy  also  furnishes  us  with  the  fact 
that  in  birds  and  some  other  animals,  where  the  strain  upon  the 
origin  of  the  ciliary  muscle  is  probably  greater,  all  danger  of 
corneal  yielding  is  relieved  by  a  reinforcement  of  the  limbus  by  1 
a  bony  ring.  How  far  the  drawing  forward  of  the  choroid  and 
of  the  retina  tends  to  compress  the  retina  and  vitreous,  is  a  ques- 
tion that  has  received  little  attention.  Full  compensation  is 
probably  made  by  the  change  in  the  equator  of  the  lens.  Pos- 
sibly this  pressure  is  a  partial  explanation  of  the  accommoda- 
tive phosphene. 

The  observed  facts,  and  the  Helmholtz  theory  of  the  accom- 
modative mechanism  have  been  too  often  clearly  set  forth  to  need 

1.  Helmholtz,  Phys.  Optik.,p.  112. 

2.  Hensen  and  Voelckers,  Ueber  die  Mech.  d.  Accom.,  p.  25, 
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any  detailed  explanation  here,1  but  a  description  of  a  simple 
working  model,  which  I  have  used  for  its  demonstration  may  not 
be  amiss,  since  it  furnishes  a  fair,  if  not  complete,  proof.2 
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Fig.  14. 

The  outline  of  the  crystalline  lens  in  section  is  represented  by  a 
properly  bent  metal  spring  (a),  the  posterior  pole  (b)  being  fast- 
ened by  a  pivot  to  the  foundation  board  of  the  model,  on  which 
the  eye  is  sketched  in  outline.  While  tension  is  exercised  upon 
its  equator  through  the  "suspensory  ligaments"  (c)  by  spiral 
springs  (d).  Rods  (e)  are  fastened  to  the  posteriar  curve  of  the 
lens  near  the  periphery  to  represent  the  rays  of  light  for  which 
the  lens  is  adjusted.  (These  can  be  bent  at  (f),  if  desired,  to 
represent  the  corneal  refraction.)  Cords  (g)  are  attached  to  the 
spn  al  springs,  and  passing  through  the  region  of  Schlemm's 
canal,  converge  on  the  back  of  the  model  to  unite  at  (h). 
The  rods  (e)  have  a  primary  parallelism  in  the  position  of  rest, 
ancUhe  eye  then  represents  the  emmetropic  eye  adjusted  for  dis- 

1.  Vide  among  others  the  writer's  article  in  the  Louisville  Med.  Herald 
JUtc.  loSO,  p.  364. 

2.  A  similar  model  has,  I  believe,  been  devised  by  Dr.  Lucien  Howe. 
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tance.  Traction  upon  the  cords  (g)  in  the  direction  of  the  action 
of  the  ciliary  muscle,  relaxes  the  tension  exercised  by  the  spiral 
springs  upon  the  zonula,  the  lens  contour  becomes  more  nearly 
circular,  and  the  rods  (e)  converge  and  indicate  the  p.  p.  for  which 
the  eye  is  accommodating.  The  rigidity  of  a  metal  spring  pre- 
cludes a  perfect  representation  of  the  delicate,  flexible  tissue  of 
the  eye,  and  limits  the  amplitude  of  the  changes;  but  these  none 
the  less  approximate  to  the  actual  variations  as  observed  in  the 
human  eye,  and  this  without  the  exaggeration  of  any  of  the  ele- 
ments of  the  problem,  except  for  convenience,  the  unusual  width 
of  the  pupil  (8  mm,  in  the  diagram,  which  is  drawn  to  scale  from 
the  data  of  v.  Jaeger  and  Knapp.) 

It  were  needless  to  discuss  the  incompetency  of  the  new  theory 
of  the  accommodation,  even  had  it  anatomical  or  physiological 
basis.  Like  the  theory  of  active  participation  of  the  lens  itself 
in  accommodation,  it  had  best  begin  by  explaining  why  the  lens 
is  more  convex  after  death  than  ever  in  life,  why  the  vital  "vol- 
untary" act  of  accommodation  is  most  vigorous  in  the  dead  eye. 


THE  PROLATE  LENS  OF  DR.   FOX.— MR.  BORSCH'S 
SPHERO-CYLINDERS  ON  ONE  SURFACE. 


BY  DUDLEY  S.  REYNOLDS,  M.  D.,  LOUISVILLE  KY. 

I  confess  to  have  read  the  tirst  announcement  of  the  form  of 
the  prolate  lens  described  by  Dr.  Fox  with  some  degree  of  in- 
credulity. I  have  observed  with  increasing  interest  the  various 
opinions  expressed  by  gentlemen  who  had  no  facts  upon  which 
to  base  their  criticisms.  Dr.  Fox  did  not  claim  to  have  ob- 
served the  ordinary  practice  of  directing  his  optician  to  con- 
struct a  lens  for  the  defect  in  his  patient's  eye.  The  demonstra- 
tion of  irregular  astigmatism  in  an  aphakial  eye  was  of  itself 
unusual.  All  the  criticisms  I  have  seen  upon  Dr.  Fox's  case 
have  been  confined  to  the  presumed  error  of  the  major  premise. 
To  satisfy  myself,  I  wrote  some  time  ago  asking  Dr.  Fox  for  a 
duplicate  of  his  bi-cylindro-spherical  lens  for  measurement. 
Shortly  afterward  I  received  from  Mr.  Borsch,  the  optician,  a 
series  of  very  remarkable  lenses  along  with  the  now  famous  + 
10  D  s  C+  3  D  c  180°  C+  2  D  c  50°  (ground  in  one.)  I  placed 
this  glass  in  the  clamp  of  my  improved  Snellen's  phakometer, 
and  registered  indistinctly  +  -2-\^  150°  +  i  35°  +  60°;  or 
+  11  D  60°  +  15  D  35°  +  16  D  150°.  The  lines  near  their 
point  of  intersection  on  my  registering  disc  cast  halos  upon 
the  disc  of  the  instrument.  At  a  point  corresponding  very 
nearly  with  +  ^  sharp  lines  with  halos  surrounding  in  the  two 
different  meridians,  separated  at  about  90°,  appeared  in  the  cen- 
ter. I  then  took  +  s  3  +  tt  c  50°  and  obtained  perfectly 
clear  lines.  I  was  able  to  obtain  clear,  sharp  lines  in  this  com- 
bination, which  measured  +  ^-4-  140°  +  50°.  No  inter- 
medial focal  point  could  be  established.  It  was  manifestly  clear, 
the  lens  of  Dr.  Fox  was  not,  therefore,  a  simple  sphero-cylinder. 
Placing  a  stenopeic  disc  in  contact  with  the  surface  of  Dr.  Fox's 
lens  in  the  clamp  of  my  phakometer,  and  revolving  the  disc 
upon  the  surface  of  the  lens  until  the  lines  on  the  registering 
disc  of  the  phakometer  became  clear,  I  developed  precisely  the 
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refraction  represented  by  the  figures  in  Dr.  Fox's  formula.  Ex- 
cept that,  I  found  one  axis  35°;  one  150°;  and  one  60°.  I  use 
the  characters  of  the  English  scale  in  stating  my  first  measure- 
ment of  this  lens,  to  harmonize  the  statement  with  the  language 
of  some  of  those  who  have  made  criticisms  upon  the  subject, 
and  who  may  not  enjoy  the  advantage  of  lenses  graded  in  this 
and  the  metrical  systems.1 

In  the  series  of  lenses  sent  by  Mr.  Borsch  for  my  examination, 
is  one  with  a  perfectly  plain  surface,  which  measures  +  12  D 
T  +  10  D.  Another  ground  upon  one  side  only,  the  other  be- 
ing perfectly  plain,  measures  +  6  D  r  +  2.50  D.  Others  vary, 
with  concave  sphero-cylinders  ground  upon  one  surface,  sphero- 
cylinders  ground  upon  one  surface,  the  other  surface  being  con- 
cave, to  give  periscopic  form  to  the  lens.  One  is  a  prism  10° 
3  +  3  D  T  +  0  D.  Plain  periscopic  cylinders,  both  plus  and 
minus,  are  also  supplied,  constituting  altogether  a  very  remarka- 
ble departure  from  the  ordinary  methods  of  constructing  lenses. 
The  pendulum  motion  mentioned  by  Dr.  Fox,  must  cut  two  sur- 
faces of  different  radii,  corresponding  to  the  meridian  of  the  axis 
of  motion,  and  at  right  angles  to  this  meridian,  thus  producing 
a  bi-cylindrical  surface.  If  on  the  other  surface  a  sphere  is 
ground,  the  axis  of  the  cylinders  will  remain  the  same,  but  the 
character  of  the  spherical  surface  opposite  will  modify  their  re- 
lations in  the  combination.  Take  a  segment  of  a  sphere  two 
inches  in  diameter  and  set  it  on  a  pendulum  an  inch  and  a  quar- 
ter long,  this  pendulum  being  set  in  motion  would  cut  a  curve 
in  the  direction  of  its  motion  representing  the  segment  of  a 
sphere  two  and  a  half  inches  in  diameter.  At  right  angles  to  the 
axis  of  motion  the  curve  would  remain  precisely  the  same  as 
that  of  the  sphere  represented  by  the  cutting  surface  at  the  dis- 
tal end  of  the  pendulum.  Without  going  into  the  details  of  the 
mechanism  by  which  Mr.  Borsch  was  able  to  execute  the  order 
of  Dr.  Fox  for  the  bi-cylindro-sphericallens,  the  fact  remains  just 
as  Dr.  Fox  stated  it,  except  as  to  the  axes  of  his  bi-cylinders,  as 
my  measurements  clearly  demonstrate.    For  genuine  novelty  of 


I  use  a  set  of  lenses  ground  to  order  and  graded  by  the  English  system, 
and  a  set  of  Nachet. 
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device,  both  Dr.  Webster  Fox  and  his  optician,  Mr.  Borsch,  are 
to  be  equally  congratulated.  From  the  tenor  of  Dr.  Fox's  let- 
ter to  me,  I  infer  he  has  directed  samples  of  various  forms  of 
these  new  candidates  for  places  in  the  trial  cases  of  ophthalmic 
practitioners,  sent  to  others  for  measurement.  It  is  to  be  hoped 
that  full  reports  of  these  measurements  will  be  made  public,  for 
the  purpose  of  definitely  settling  the  various  questions  in  dispute. 
I  am  especially  happy  in  being  able  to  state  that  the  novelty  of 
Dr.  Fox's  device  has  in  no  wise  been  impaired  by  the  hasty 
criticisms  of  veiy  many  masters  in  ophthalmic  science. 


KERATO-IKIDO -DESCEMETITIS. 


BY  J.  OSCROFT  TANSLEY,  M.  D., 

Assistant  Surgeon  Manhattan  Eye  and  Ear  Hospital,  New  York  City. 

J.  H.,  Norwegian,  a?t.  51  years;  occupation,  bookkeeper;  res- 
idence, city.  Was  led  into  my  office  Dec.  15,  1881,  and  gave 
thej.  following  history:  He  had  been  troubled  for  about  a  year 
with  asthma,  and  went,  by  advice,  to  the  Adirondack  Mountains 
early  last  summer.  Never  had  any  affection  of  the  eyes  before 
that  November  previous.  While  in  the  mountains  his  eyes  be- 
gan to  annoy  him  by  the  sight  being  misty  in  the  mornings, 
usually  lasting  until  about  noon,  then  becoming  better  in  after- 
noon and  evening — not  the  slightest  pain  or  redness  in  or  about 
the  eye,  only  a  slight  itching  upon  lower  lid,  and  this  latter  an- 
noyed but  a  short  time.  Soon,  after  the  eye  trouble  began  he 
came  home  and  at  once  consulted  his  family  physician,  who 
said'it  wras  but  a  simple  difficulty  which  would  shortly  wear  off, 
probably  thinking  that  no  serious  affection  could  attack  an  eye 
without  causing  it  to  be  inflamed  externally.  The  eyes  con- 
tinued thus  without  pain  or  injection,  and  normal  in  appearance. 
The  mistiness  or  haziness  of  the  sight  continued  every  morning, 
but  would  pass  away  considerably  by  afternoon  or  evening,  and 
then  he  could  read  by  using  both  lenses  of  his  ordinary  reading 
eye-glasses  over  one  eye.  Upon' Monday  last  he  found  that  the 
usual  afternoon  clearing  up  was  not  sufficient  to  admit  of  his 
reading,  and  his  condition  has  become  daily  worse.  To-day 
K.  V.  =  2^tt-    ^-  V.  =  2  110-    No  improvement  with  glasses. 

Examination.  Left  eye.  Cornea  has  a  veiy  peculiar  dirty 
white  or  grey  appearance,  as  though  the  epithelium  was  much 
thicker  than  normal,  and  opaque,  somewhat  the  appearance  of 
sugar  frosting  upon  a  cake,  even  so  far  as  having  the  little 
points  of  depression,  as  though  pins  had  been  used  to  puncture. 
At  one  spot  it  lias  the  appearance  as  though  a  piece  of  the 
epithelium  1  ad  been  scraped  oil"  with  the  linger  nail,  leaving 
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clear  corneal  substance.  There  are  also  punctate  spots  of 
greater  opacity.  Anterior  chamber  of  normal  depth.  Pupil 
does  not  respond  to  stimulus  of  light  and  is  about  one-half  di- 
lated. Posterior  synechia  supero-temporally.  Can  get  only  a 
red  reflex  from  fundus.  Cannot  even  see  where  the  disk  is. 
When  patient  looks  upwards  and  I  look  through  the  lower  half 
of  cornea,  I  cannot  get  a  red  reflex  even.  Tension  plus.  No 
circumcorneal  injection  or  even  enlarged  veins  of  conjunctiva; 
palpebral  conjunctiva  slightly  hypenemie. 

Right  eye.  Cornea  has  same  epithelial  opacity  as  left;  also  same 
small  depressions  as  though  a  pin  had  been  used  to  penetrate; 
also  same  spots  of  increased  opacity.  Anterior  chamber  nor- 
mal in  depth.  Pupil  gives  no  response  to  light,  and  has  pos- 
terior synechia  infero-nasally.  Nothing  but  red  reflex  from 
fundus,  and  no  reflex  when  looking  through  lower  half  of  cor- 
nea. Tension  plus.  No  circumcorneal  injection;  slight  pal- 
pebral conjunctivitis. 

Atropia  used,  and  thirty  minutes  afterwards  left  pupil  was  di- 
lated well,  but  one  synechia;  right  pupil  dilates  well  nasally  and, 
here  one  synechia,  but  temporally  does  not  dilate  well;  think 
there  may  be  large  adhesions  but  cannot  see  sufficiently  clearly 
to  be  confident,  because  of  corneal  opacity. 

After  atropine  R.  V.  =  ^§-5-.     L.  V.  =  No  syphilitic 

history. 

I  cannot  make  a  positive  diagnosis.  It  looks  greatly  like  a 
chronic  glaucoma,  but  the  corneal  opacity  does  not  resemble 
that  usually  seen  in  glaucoma.  It  more  nearly  resembles  inter- 
stitial keratitis,  but  the  peculiar  appearance  of  corneal  epithe- 
lium I  never  have  seen  before.  It  seems  purely  a  thickening  or 
proliferation  of  epithelium  with  no  hyper&'mia;  then  the  deep 
anterior  chamber  and  posterior  synechia  are  not  like  glau- 
coma, although  the  synechia  may  be  a  result  of  previous  inflam- 
mation, but  he  cannot  remember  ever  having  had  a  conjuncti- 
vitis even,  previous  to  his  present  trouble.  The  thickened  con- 
dition of  the  epithelium  could  hardly  have  come  with  anything 
but  a  keratitis;  still  a  keratitis  without  a  circumcorneal  injection 
is  rare.  The  synechia  and  deep  anterior  chamber  is  probably 
the  result  of  an  iritis,    Still,  an  iritis  of  sufficient  importance  to 
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cause  adhesions  is  usually  also  accompanied  by  circumcorneal 
injection. 

Viewing  the  case  as  a  kei-ato-iritis  of  sero-plastic  nature,  with 
glaucomatous  symptoms,  I  gave  atropine,  gr.  iv  ad  Sj,  gtt-j.  t.i.d. 
in  eyes.  Ung.  hydrarg.  as  an  inunction  twice  daily.  Sat.  sol. 
kalii  iodidi  gtt.  x.  t.i.d.,  increased  daily  two  drops. 

December  17,  1881.    R.  V.  =  ^    L.  V.  =  Ji. 

Right  eye.  No  redness;  cornea  clearer  than  when  last  seen; 
at  temporal  side  there  are  the  same  spots  where  the  epithelium 
seems  to  be  absent,  and  whei'e  cornea  is  comparatively  clear. 
Iris  almost  fully  dilated  excepting  nasally  at  synechia.  Can 
only  get  red  reflex,  and  not  this  through  the  lower  half  of  cor- 
nea. I  can  to  day  see  the  characteristic  dark  punctate  spots  on 
membrana  Descemet,  of  serous  iritis;  they  are  very  marked  in- 
deed, particularly  at  lower  part — here  they  are  almost  a  mass, 
which  accounts  for  impossibility  of  getting  a  red  reflex  when 
looking  through  the  lower  part  of  cornea. 

Left  eye. — Epithelial  opacity  has  become  markedly  thinner. 
Iris  fully  dilated  excepting  temporally  at  synechia.  Same 
dark  deposits  upon  Descemet's  membrane  seen  here  as  in  right 
eye,  very  marked,  particularly  in  lower  half.  A  little  to  tem- 
poral side  of  center  of  pupil  is  a  shadow  running  downwards  and 
inwards,  seemingly  in  lens.  Patient  can  now,  after  examination, 
easily  read  -/0~0-  with  either  eye;  he  also  says  that  yesterday  he 
was  able  to  read  in  the  afternoon  by  aid  of  his  glasses. 

The  cause  of  the  morning  blindness  was  undoubtedly  the 
opacities  in  the  aqueous  which  gravitated  to  the  lower  part  of 
the  anterior  chamber  in  latter  part  of  the  day,  leaving  the  pu- 
pillary center  clear.  Same  treatment  continued.  December  22, 
1881.    R.  V.  =  W,  L-  V.  =  Right  eye.    Corneal  epi- 

thelium all  clear  to-day,  some  cloudy  opacity  in  the  lower  part 
of  the  cornea  evidently  in  posterior  layers  of  corneal  substance 
distinct  from  deposits  upon  Descemet's  membrane,  it  being  in 
an  anterior  plane  and  only  dark  from  its  opacity,  and  in  certain 
lights  looks  light  colored  and  seems  to  consist  of  numerous 
spots  of  opacities  connected  by  threads  of  similar  opacities,  re- 
sembling very  much  interstitial  keratitis.  Descemet's  mem- 
brane is  covered  with  punctate  dark  spots,  particularly  the  lower 


Kerato-lrido-Descemetitis. 


101 


half  where  they  are  still  in  mass;  they  can  be  seen  to-day  per- 
fectly, because  of  the  clearness  of  the  corneal  epithelium;  they 
are  evidently  brownish  spots  of  pigment  upon  inner  surface  of 
the  cornea  and  not  light  colored  in  any  illumination. 

Synechia  seems  upon  the  point  of  breaking.  Can  see  the  fun- 
dus indistinctly,  which  appears  normal. 

Left  eye.  Corneal  epithelium  clear  and  normal.  Corneal  sub- 
stance affected  in  posterior  layers  in  the  same  manner  described  in 
right  eye,  but  to  a  less  degree.  Punctate  spots  on  Descemefs 
membrane  very  marked  indeed,  particularly  on  the  lower  half. 
Synechia  posterior  is  more  marked  than  in  the  right  eye  but 
is  passing  away.  Fundus  shows  no  evidence  of  any  internal 
disease. 

December  27,  1881.  R.  V.  =  W,  L.  V.  =  ^  Has  been 
using  atropine  in  each  eye  six  times  a  day,  kalii  iodidi  gtt.  xxx, 
t.  i.  d.  and  inunction  of  ung.  hydrarg,  once  a  day.  Stomach 
not  good  for  past  few  days,  has  had  pain  but  no  nausea.  Gums 
not  sore;  has  very  poor  teeth  and  it  is  somewhat  difficult  to  tell 
when  they  are  affected  mercurially.  Breath  is  mercurial,  though 
not  particularly  so.  He  says  that  his  sight  is  for  distance  ap- 
parently as  good  as  ever;  left  eye  was  never  as  good  as  the 
right. 

Examination.  Right  Descemefs  membrane  much  clearer  in 
upper  half,  but  the  lower  is  still  largely  covered  with  the  de- 
posits. Synechia  much  less  than  before,  being  now  a  mere 
thread  of  attachment.    Fundus  still  seen  somewhat  indistinctly. 

Left  cornea  almost  entirely  clear,  only  a  few  spots  on  lower 
half  of  Descemefs  membrane.  Synechia  entirely  gone.  Fundus 
entirely  healthy,  may  be  slightly  astigmatic. 

Jan.  4,  1882.    R.  V.  §£;  H.  T.  =  +  rV;  L.  V.  =  y$r.  E. 

Right  synechia  not  yet  broken;  Descemetic  spots  much  less. 
Slight  haziness  in  fundus,  which  I  fear  may  not  be  entirely 
caused  by  the  corneal  troubles.  Has  had  no  evidences  of  mer 
curialization.  Told  to  decrease  the  iodide  to  gtt.  xv  t.  i.  d.;  in- 
crease inunction  to  three  times  a  day,  and,  as  his  throat  is  quite 
dry,  must  decrease  the  atropine. 

Jan.  10.    R.  V.  =  U  +  ;  L.  V.  =  rffr. 

Right  synechia  not  broken,  still  some  slight  blurring  of  the 
fundus. 
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Left  cornea  clear,  only  few  spots  to  be  seen;  fundus  clear  and 
healthy. 

I  used  atropine  in  the  patient's  eyes  this  morning,  one  drop 
every  ten  minutes  for  two  hours.  His  throat  became  very  dry 
indeed,  and  there  was  increased  dilatation  of  the  pupil,  but  no 
rupture  of  the  synechia.  Told  to  continue  inunction  three 
times  a  da}',  kalii  iodidi  gtt.  x.  t.  i.  d.  and  atropine  as  much  as 
possible,  and  not  have  his  throat  too  dry. 

Jan  18.    R.  V.  =  f£ +•  L.  V.  =  Jfo. 

Eight,  synechia  not  yet  broken;  very  few  Descemetic  spots. 
Pupil  widely  dilated;  fundus  slightly  hazy  in  parts,  perhaps  a 
little  clearer  than  upon  last  visit. 

Left,  normal  in  every  particular.  Given  eserine  gr.  jv  ad.  si. 
gtt.  j.  in  eve  t.  i.  d.    Inunction  only  once  a  day;  iodide  as  before. 

Jan.  22.    E.  V.  =  f£;  L.  V.  =  rffr. 

Both  pupils  considerably  contracted;  I  used  atropine  to  dilate 
pupil.  I  found  the  synechia  in  right  eye  not  broken,  and  but 
few  Descemetic  spots  remaining.  Told  to  continue  using  eserine 
for  two  weeks,  and,  as  he  is  anxious  to  return  to  and  retain  his 
situation,  from  which  he  has  been  absent  for  over  a  year,  I  have 
permitted  him  to  begin  his  labors,  but  to  use  care  in  doing  so. 

Feb.  5,  1882.    E.  V.  =  f£;  L.  V.  =  j^fir" 

The  s}mechia  of  right  eye  not  yet  broken;  told  to  continue 
eserine  in  this  eye  only. 

Feb.  19.    E.  V.  =  If;  L.  V.  =  £fa 

Eight  pupil  much  contracted  and  circular;  Descemetic  spots 
but  few,  only  three  or  four.  I  used  atropine  to  dilate  pupil  and 
found  synechia  not  broken,  though  much  stretched  and  atten- 
uated. Fundus  clear  and  seems  normal  in  every  particular.  It 
is  evident  that  the  synechia  is  so  attenuated  that  any  contraction 
or  dilatation  of  pupil  cannot  draw  upon  or  break  it,  and,  such 
being  the  case,  it  can  cause  but  little,  if  any  trouble.  Told  to 
discontinue  use  of  eserine  and  atropine;  to  continue  inunctions 
and  kalii  iodidum  for  a  time,  and  to  see  me  when  necessary. 

This  case  is  interesting  because  of  its  close  resemblance  to 
glaucoma  in  history  and  appearance.  The  peculiar  epithelial 
opacity  and  deep  anterior  chamber  being  the  only  points  in 
which,  upon  first  examination,  it  differed  from  glaucoma.  In 
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this  particular  it  would  certainly  be  a  stumbling  block  to  many 
practitioners,  and  for  this  reason  it  is  worthy  of  study.  It  can 
hardly  be  called  a  serous  iritis,  because  the  iritic  process  was 
also  plastic;  it  cannot  be  called  simply  a  Descemetitis  because 
there  was  also  an  interstitial  keratitis  and  iritis. 

It  is  also  interesting  because  of  there  being  a  plastic  iritis  and 
a  keratitis  both  interstitial  and  epithelial  and  at  same  time 
having  no  circumcorneal  injection. 

For  these  several  reasons  then,  it  would  seem  improper  to  call 
the  case  a  serous  iritis,  but  rather  a  non-inflammatory  kerato- 
irido-Descemetitis . 


CLINICAL  OBSERVATIONS. 


BY  P.  B.  WALDMAX,  M.  D.,  READING,  PA. 

Case  I. — Paresis  of  Inferior  Rectus  Muscle,  Probably 
Reflex  from  Traumatism. 

Mr.  J.  S.,  aet.  22  years,  while  at  work  received  an  injury 
from  the  "bursting  of  a  flask,"  a  large  piece  striking  his  right 
cheek  and  knocking  out  several  teeth,  numerous  small  particles 
flying  into  the  eye.  One  hour  after  the  injury  the  eye  was 
cleaned  by  removing  all  foreign  bodies,  and  in  three  days  he 
was  apparently  well. 

On  the  sixth  da}-  after  the  injury  he  presented  himself  again, 
stating  that  he  saw  everything  double,  the  objects  being  one 
above  the  other,  and  that  he  could  not  work,  owing  to  confusion 
of  objects. 

On  examination  with  a  lighted  candle  placed  at  a  distance  of 
twelve  feet,  the  false  image  belonging  to  the  right  eye  was  be- 
low and  to  the  left  of  image  belonging  to  left  eye,  and  they  were 
about  two  feet  apart.  When  the  conjunctiva  was  grasped  with 
a  pair  of  fixation  forceps  and  eyeball  drawn  downward  the  im- 
ages became  fused. 

I  performed  a  careful  ,  tenotomy  of  the  superior  rectus  of 
right  eye,  which  was  followed  immediately  by  single  binocular 
vision.  Now,  about  six  weeks  since  tenotomy,  the  patient  re- 
ports that  the  result  has  remained'good. 

Case'IL— A  Case  of  ' "Nuclear  Paralysis*'  of  the  Third 
Nerve.  Supplying  the  Exterior  Muscles  of  the 

Eye. 

I  publish  the  following  case,  thinking  it  to  be  of  some  in- 
terest, as  it  presents  such  a  clear  picture  of  central  paralysis. 

John  Hall,  fet.  48  years,  consulted  me  Dec.  20,  1S85,  giving 
the  following  history:  On  the  night  of  Dec.  16,  1885,  he  retired 
perfectly  well;  in  the  morning  on  awaking  he  could  not  raise  his 
left  eyelid.    No  other  symptoms. 
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Stat,  praes.  Complete  ptosis;  upon  raising  the  lid,  the  eye 
is  seen  to  be  divergent.  No  motion  directly  upward  or 
downward,  slight  motion  down  and  outward  (superior  ob- 
lique) slight  lateral  motion,  contraction  and  relaxation  of  ex- 
ternal rectus.  Pupil  and  accommodation  are  intact',  size  of 
pupil  same  as  that  of  right  eye,  4  millimeters,  and  active;  reads 
Jaeger  ]STo.  1  at  8  inches  with  +  1  D.  (Has  worn  +  1  D  for 
near  vision  for  four  years.) 

The  lesion  in  this  case  is,  no  doubt,  a  central  one,  and  not  in- 
volving the  centre  for  the  intraocular  muscles,  which  lies  an- 
terior to  that  for  extraocular  muscles  (Kahler  and  Pick1),  and 
thus  explains  the  normal  action  of  the  pupil  and  accommoda- 
tion. 

The  treatment  in  this  case  consisted  in  a  free  tenotomy  of  the 
external  rectus,  and  hypodermic  injections  of  strych.  sulph. 
daily,  commencing  with  one-fortieth  of  a  grain  and  increasing  to 
one-sixth  of  a  grain.    The  result  is  a  perfect  cure. 

1.   Mautbner's  Vortraege,  Heft  XII. 


REPORT. 


The  following  report  of  a  lecture  on  polarized  light,  delivered 
before  the  society  of  German  Physicians  of  St.  Louis,  by  Dr.  C. 
O.  Curtman,  professor  of  chemistry  in  the  Missouri  Medical  Col- 
lege, was  kindly  written  for  the  Journal  by  the  lecturer  him- 
self. We  think  there  is  enough  of  interest  in  it  to  warrant  its 
publication  in  our  columns. — [Editor.] 

At  the  meeting  of  the  Verein  deutscher  Aerzte,  April  2,  1886, 
Dr.  C.  O.  Curtman  read  a  paper  on  Polarized  Light.  After  ex- 
plaining the  nature  of  polarization  by  reflection,  by  single  and  by 
double  refraction,  he  made  a  number  of  experiments  with  the 
projection-polariscope.  The  production  of  complementary  colors 
by  double  refraction  and  their  union  to  white  light  was  ex- 
hibited on  the  screen.  The  effects  of  position  of  polarizer,  and 
analyzer  to  each  other  were  shown  in  transmitting  light  when 
parallel  and  quenching  it  totally  Avhen  crossed.  Beautiful  color 
effects  were  produced  by  interference  of  rays  in  crystals  of  quartz, 
selenite,  benzoic  acid.  etc. 

A  Laurent-Mitscherlich  instrument  (d  jyenombre)  was  then 
used  to  show  the  circular  polarization  of  sugars,  albumens, 
quinine,  etc.,  and  its  application  to  the  rapid  analysis  of  glucose 
or  albumen  in  urine,  was  tried  by  the  members  present. 

Attention  was  especially  called  to  some  experiments  described 
by  Herschel,  showing  the  utility  of  polarized  light  for  signal- 
ling, so  that  only  a  party  provided  with  an  analyzing  prism  can 
read  the  signals.  Also  the  application  of  the  same  method  to 
the  removal  of  the  glare  of  reflection  of  polarized  rays  from  sur- 
faces of  water,  so  that  the  observer  with  the  analyzer  can  look 
deep  down  below  the  glistening  surface.  Dr.  Curtman  pro- 
poses to  employ  the  same  method  to  overcome  the  annoyance  of  the 
glare  of  reflection  from  surfaces  of  water,  from  fields  of  snow  or 
ice,  and  from  the  glass  windows  of  sunny  streets,  by  using  thin 
transparent  tourmaline  -plates,  mounted  in  circular  spectacle 
f  rames,  so  as  to  enable  rotation  of  plates.  His  experiments 
proved  that  a  printed  page  covered  by  a  plate  of  glass,  whose  re- 
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flection  prevented  a  sight  of  the  object  below  it,  was  easily  read  by 
means  of  a  tourmaline  adjusted  so  as  to  quench  the  polarized  rays 
and  to  transmit  only  the  ordinary  light. 

The  introduction  of  such  spectacles  would  prove  valuable  to 
pilots  and  others  having  to  keep  a  sharp  lookout  on  glisten  ing 
surfaces  of  water;  also  to  tourists  and  others  whose  eyes  suffer  from 
the  irritating  glare  of  reflected  polarized  light. 


C  OERESPONDENCE. 


"36"  OR  "40". 


The  question  raised  by  Dr.  Coggin  in  the  February  number 
of  this  journal  (page  50),  regarding  the  equivalent  of  the  metre- 
lens  {dioptrie)  in  the  series  of  glasses  numbered  according  to  the 
old  system,  admits  of  a  positive  answer. 

The  unit  of  the  metric  system  {dioptrie)  is  a  convex  lens 
whose  principal  focal  length  is  equal  to  one  metre. 

The  unit  of  the  old  system,  as  determined  by  the  usage  of  the 
French  opticians  and  adopted  in  ophthalmic  practice  upon  the 
authoritative  recommendation  of  Donders,  is  a  double-convex 
lens  with  radii  of  curvature,  at  its  two  surfaces,  equal  to  one  Paris 
inch. 

As  a  rough  approximation  it  is  often  assumed  that  the  focal 

length  of  a  lens  numbered  according  to  the  old  system  is  equal, 

in  Paris  inches,  to  the  denominator  of  the  fraction  by  which  we 

express  its  value;  this  would  be  strictly  correct  if  the  index  of 

refraction  of  glass  were  exactly  1.5  (3:2),  and  the  formula  of 

the    double-convex  lens   would   then  have  the  very  simple 

„        12  1 
form,  —  =  — =  — 
'  /     2r  r. 

But  the  index  of  refraction  of  crown  or  plate  glass  is  actually 
greater  than  1.5,  and  varies,  in  different  specimens,  between  the 
limits  1.517  and  1.542. 

If  we  could  select  for  the  manufacture  of  spectacle  lenses  a 
plate  glass  of  the  index  of  refraction  1.541,  taking  the  radii  of 
curvature  of  the  two  surfaces  of  a  double-convex  lens  equal  to 
forty  Paris  inches,  the  resultant  lens  would  have  a  principal 
focal  length  of  36.96  Paris  inches,  or  one  metre,  which  is  equal 
to  39.37  English  inches. 

If  the  double-convex  lens  with  radii  of  curvature  equal  to  forty 
Paris  inches  is  made  of  crown  or  plate  glass  whose  index  of  re- 
fraction is  1.5326,  substituting  this  value  for  <l  (the  index  of  re- 
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fraction)  in  the  formula  of  a  very  thin  double-convex  lens,  we 
obtain: 

1  _  2  ja-1)  _  1.0652 

f~      r     ~  40 

f  =  ^ — =  37.55  Paris  inches  =  40  English  inches. 
'       1.0652  ° 

It  is  found  by  trial  that  the  glass  numbered  -fa  according  to 
the  older  French  system  has  a  focal  length  of  about  thirty- seven 
Paris  inches,  or  very  nearly  forty  English  inches.  The  error  in  as- 
suming -4-„-  as  the  equivalent  of  the  metre-lens  {dioptric)  is  almost 
exactly  .01575  dioptric  —  ^nj-;  an  error  so  small  as  to  disappear 
in  the  presence  of  the  tar  greater  errors  arising  from  differences 
in  the  refractive  index  of  crown  or  plate  glass  from  different 
manufactories,  and  from  errors  of  observation  incident  to  the 
most  accurate  measurements  of  the  refraction  of  the  eye. 

In  the  glasses  of  European  manufacture,  as  generally  found  in 
opticians1  shops  in  this  country,  the  focal  length  in  English 
inches  is  expressed,  without  appreciable  error,  by  the  numbering 
of  the  glass;  and  the  same  is  true  of  glasses  of  American  manu- 
facture, so  far  as  I  have  measured  them.  The  error  involved  in 
the  adoption  of  -fa  as  the  equivalent  of  the  dioptric  is  at  most 
only  about  one-fifth  as  great  as  it  would  be  were  we  to 
adopt  -3J(T.  The  suggestion  to  take  as  a  special  "'American" 
dioptric  ought,  therefore,  not  to  prevail;  by  adopting  it  we 
should,  moreover,  set  up  a  new  standard,  differing  materially 
from  that  actually  in  use  in  Europe,  and  needlessly  abandon  the 
fundamental  principle  of  metric  uniformity. 

John  Green. 

St.  Louis,  March  1,  1886. 


To  the  Editor  of  the  American  Journal  of  Ophthalmology : 

Dear  Sir: — -In  the  current  number  of  your  journal  is  a  com- 
munication headed,  "36  or  40;  Which  shall  it  be  ?" 

In  answer  to  this  question  concerning  the  real  and  nominal 
strength  of  lenses,  a  word  or  two  from  a  manufacturer  and  im- 
porter will,  I  trust,  be  neither  out  of  place  nor  unwelcome. 
The  answer  is  "40,"  for  the  following  reason:  Although  the 
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greater  bulk  of  fine  lenses  used  in  this  country  for  the  making 
of  spectacles  comes  from  Paris,  those  not  ground  on  the  metric 
system,  are  ground  in  English  inches,  which  a  comparison  of 
the  curved  surfaces  and  focal  distances  of  the  lenses  will  readily 
demonstrate. 

There  are  thirty-nine  and  thirty-seven  one  hundredths  (39.37) 
English  inches  to  the  metre,  so  nearly  "40"  that  the  error  in 
this  approximation  is  less  than  a  third  of  a  dioptre  in  the 
strongest  glass,  the  +f  and  +  20  D  differing  by  only  .315  of  a 
dioptre. 

The  fact  that  thirty-six  (36.93)  Paris  inches  make  a  metre, 
and  that  thirty-six  may  be  divided  into  more  convenient  ali- 
quot parts  than  forty  has  nothing  to  do  with  the  question,  as 
long  as  spectacle  lenses  as  a  commercial  article  are  not  ground 
in  Paris  inches. 

If  Dr.  Coggin  has  a  Roulot  case  in  which  1  D  is  stronger 
than  a  lens  of  thirt}T-six  American  inches,  it  only  confirms  the 
opinion  that  Roulot's  cases  are  not  particularly  reliable. 

The  writer  has  reason  to  believe  that  a  supply  of  American 
test  cases,  accurately  made  in  accordance  with  either  of  the  well 
known  standards,  would  soon  follow  any  demand  for  such  cases. 

E.  B.  Meyrowitz. 

New  York,  March  Gth,  '86. 
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CLINICAL  NOTES  OF  CASES. 

BY  M.  F.  COOMES,  M.  D. 

Professor  of  Physiology,  and  Diseases  of  the  Eye,  Ear  and  Throat,  in  the 
Kentucky  School  of  Medicine,  Louisville,  Ky. 

Case  I. — Some  ten  years  ago  Mrs.  B.  had  an  eye  removed,  and 
in  a  few  days  an  artificial  one  was  placed  in  the  cavity.  The 
first  eye  was  afterward  broken,  and  another  was  introduced. 
This  breakage  and  substitution  continued,  and  with  it  the  dimen- 
tions  of  the  cavity  grew  less  and  less,  until  finally  the  difference 
between  the  two  eyes  was  so  great  as  to  render  the  woman  un- 
sightly. The  shrinkage  was  no  doubt  brought  about  by  intro- 
ducing eyes  that  were  too  small,  and  improperly  fitted.  She 
applied  to  a  surgeon  who  proposed  to  operate  and  increase  the 
size  of  the  palpebral  fissure.  At  first  this  looked  to  be  the 
rational  method  of  procedure.  However,  it  seemed  impossible 
to  increase  the  size  of  such  an  opening  by  any  cutting  operation 
and  leave  it  in  such  a  condition  as  would  render  it  possible  to  re- 
tain an  artificial  eye.  Being  thoroughly  satisfied  that  a  cutting 
operation  would  fail,  I  advised  her  to  pack  the  cavity  with  wet 
cotton  wool,  and  to  place  a  bandage  over  it,  changing  the  cotton 
once  in  twenty-four  hours.  This  produced  so  much  irritation 
that  it  had  to  be  abandoned.  It  was  thought  that  she  might  be 
able  to  wear  the  eye  reversed,  i.  e.,  turning  the  concave  surface 
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forward,  tilling  it  with  wet  cotton  wool,  and  applying  a  com- 
press. This  worked  like  a  charm,  giving  her  no  inconvenience. 
In  a  month  the  cavity  was  so  much  increased  in  size  as  to  make 
it  possible  tor  her  to  wear  an  eye  almost  as  large  as  the  natural 
one.  There  was  but  little  difference,  and  notwithstanding  the 
fact  that  she  was  a  fastidious  woman,  she  was  satisfied. 

Cases  II  and  III. — -In  a  recent  issue  of  your  Journal.  I  notice 
the  report  of  some  cases  of  conjunctival  tumors  containing  a 
growth  of  hair.  I  reported  two  such  cases  in  the  Medical  Heralds. 
few  years  since,  and  now  send  you  an  extract  of  the  report  with 
the  important  points  connected  with  the  cases. 

The  first  case  was  in  the  person  of  a  boy  about  fifteen  years  of 
age.  The  tumor  was  located  on  the  ocular  conjunctiva  of  the 
upper  and  outer  portion  of  the  left  eye,  and  was  about  the  size 
of  a  small  hazel  nut.  It  seemed  to  be  lying  loosely  between  the 
conjunctiva  and  globe. 

Growing  from  the  upper  surface  of  the  tumor,  near  its  centre, 
were  three  long  hail's,  one  of  them  measuring  more  than  two 
inches  in  length:  the  hair  resembled  that  of  the  beard,  with  the 
exception  that  it  w^as  curled  up  into  a  perfect  ringlet.  The  tu- 
mor gave  but  little  inconvenience,  aside  from  the  excessive  flow 
of  tears  over  the  cheek. 

The  conjunctiva  was  laid  open  and  the  tumor  removed  by  dis- 
secting it  out  of  the  loose  tissues.  The  wound  was  closed  with 
silk  sutures,  and.  in  the  course  of  a  few  days  the  patient  was 
sent  home  and  has  had  no  trouble  since. 

The  second  patient  was  a  little  girl,  some  six  years  of  age:  the 
tumor  was  in  the  same  locality  as  in  the  former  case,  and  about 
the  same  size,  and  had  three  hairs  growing  from  its  top,  or  lid- 
surface.  The  hairs  in  this  case,  were  not  so  long  as  in  the  first. 
I  advised  the  father  to  have  the  growth  removed,  but  he  de- 
clined, and  I  have  not  heard  from  the  case  since. 

Case  IV. — John  B..  a  striker  in  a  plow  factory,  wdiile  engaged 
at  his  occupation  in  1S79,  a  small  piece  of  steel  flew  from  the  ham- 
mer and  passed  through  the  sclera  of  the  right  eye,  entering  just 
outside  the  cornea,  in  the  horizontal  meridian  on  the  temporal 
side. 

I  saw  him  on  the  day  following  the  accident,  and  detected  the 
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piece  of  steel  attached  to  the  posterior  surface  of  the  lens.  It 
had  undergone  no  change  and  still  retained  its  hrigld  reflex.  The 
lens  showed  signs  of  inflammation,  and  there  was  considerable 
photophobia.  I  advised  him  to  protect  the  eye.  and  use  a  solu- 
tion of  atropia  and  morphia,  and  bathe  the  eye  in  cold  water. 
There  was  considerable  ciliary  irritation  accompanying  the  in- 
jury; the  lens  became  cataractous,  but  did  not  undergo  absorp- 
tion. The  irritation  gradually  subsided,  and  the  cataract  remained 
unabsorbecl.  I  saw  the  patient  a  short  time  since  and  found  the 
cataract  unchanged,  and  the  piece  of  steel  still  in  its  former  posi- 
tion. The  patient  is  able  to  distinguish  light  with  the  injured  eye, 
showing  that  the  retina  is  still  in  a  condition  to  receive  impres- 
sions. This  case  illustrates  the  tolerance  of  a  foreign  body  with- 
in the  globe. 
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BY  H.  CTJLBEItTSON,  M.  D., 

Assistant  Surgeon  U.  S.  Army,  Retired. 


Observation  and  a  consideration  of  authority  have  led  me  to 
believe  that  the  crystalline  lens  takes  part  in  the  induction  of 
regular  astigmatism  as  well  as  the  cornea.  Just  how  the  longi- 
tudinal, oblique  or  circular  fibres  of  the  ciliary  muscle  effect 
this,  acting  upon  the  lens,  has  not,  so  far  as  I  am  able  to  deter- 
mine, been  satisfactorily  shown  by  the  many  able  authorities 
consulted.  As  to  the  modus  operandi  of  accommodation  also, 
those  who  have  investigated  this  subject  most  closely,  draw 
diverse  conclusions.  Hence  as  to  both  of  these  themes  we  can 
only  draw  inferences  from  practical  demonstrations  and  phe- 
nomena. 

Speaking  of  astigmatism,  the  results  of  states  of  the  "crystal- 
line"  (lens),  Dr.  E.  Landolt,  says1  "The  '■crystalline'  (lens)  often 
takes  part  in  the  induction  of  regular  astigmatism,  at  times  in  a 
passive,  and  again  in  an  active  manner.  The  first  case  is  recog- 
nized when  the  ocular  globe,  at  least  its  anterior  part,  is  less  con- 
vex in  one  direction.  Then  the  '■crystaZlim.ey  flattened,  so  to  say, 
in  one  meridian,  will  approach  the  conformation  equally  flat- 
tened of  the  cornea,  and  the  static  crystalline  astigmatism  will  be 
directly  added  to  that  of  the  cornea.  Again  the  principal  meri- 
dians of  the  astigmatic  lens  may  not  have  the  same  direction  as 
those  of  the  cornea;  at  another  time  they  are  parallel,  but  in 
such  a  manner  that  the  maximum  of  curvature  of  the  crystalline 
corresponds  to  the  minimum  of  that  of  the  cornea;  and  the  meri- 
dians least  convex  of  the  lens  are  in  the  same  direction  as  those 
the  most  convex  of  the  cornea.    It  is  thus  that  the  crystalline 


1.   See  Landolt.   La  Refraction  et  rAccommodation  de  TOeil,  p.  291. 
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astigmatism  may  compensate,  partially,  or  totally,  for  that  of 
the  cornea,  or  even  may  exceed  it  in  degree. 

Based  upon  numerous  measurements  and  calculations,  Bon- 
ders, had  already  formulated  this  important  conclusion,  in  1864, 
in  saying  that  with  a  high  degree  of  asymmetry  of  the  cornea 
there  is  found  also  an  asymmetery  of  the  crystalline 
which  acts  in  such  a  direction  that  the  total  astigmatism 
of  the  eye  is  almost  always  inferior  to  that  of  the  cornea.1  This 
lens  astigmatism,  the  inverse  of  the  corneal,  is  more  frequently 
what  may  be  called  active  or  dynamic,  and  due  to  an  unequal 
contraction  of  the  ciliary  muscle,  which  causes  the  lens  to  be- 
come more  rounded  in  one  direction  than  another,  and  in  the  in- 
terest exactly  of  a  correction  of  an  astigmatism  of  the  cornea. 
It  was  Dobrowolsky,  who  discovered  this  fact,  which  is  sup- 
ported by  numerous  proofs  in  his  work.2 

We  are  able,  at  once,  easily  to  detect  that  the  eye  is  able  to 
overcome,  by  a  certain  effort,  feeble  cylindrical  glasses. 
By  what  mechanism  will  it  be  possible  to  neutralize  the  unequal 
contraction  of  the  ciliary  muscle  followed  with  a  corresponding 
change  in  the  form  of  the  crystalline  lens  %  This  muscular  ac- 
tion, unusual  and  against  nature  in  a  non-astigmatic  eye,  is  oth- 
erwise revealed  by  a  sensation  quite  disagreeable,  and  which  by 
its  resemblance  to  that  which  we  experience  in  fixing  the  punc- 
tum  proximum,  admits  of  no  doubt  as  to  its  origin.  On  the 
other  hand  Hensen  and  Voelckers,  have  proved,  by  experiments 
on  animals,  and  by  clinical  observation  that,  when  there  is  a 
lesion  of  a  single  branch  of  the  ciliary  nerves,  its  excitation 
will  cause  a  contraction  of  a  distinct  part  of  the  isolated  sphinc- 
ter of  the  iris  and  of  the  fibres  of  the  ciliary  muscle.  The  con- 
traction of  tke  muscle  limited  to  one  meridian,  causing  the  crys- 
talline to  relax  unequally  and  making  the  lens  take  a  form  more 
convex  in  one  meridian  only. 

But  the  most  conclusive  proof's  are  the  clinical  observations  of 

1.  Bonders,  Accom.  and  Refract.  Eng,  Ed.  p.  492.  Germ.  ed.  416. 

2.  See  his  work.  Ueber  verschiedene,  Veraendernngen  des  Astigma- 
tismns  untei  dem  Einllusse  der  Accommodation.  (Arch,  fuer  Ophth. 
XIX..  in.,  p.  51, 1868. 


M.  Dobrowolsky,  and  of  all  those  who  have  repeated  his  exper- 
ments. 1 

In  paralyzing  the  accommodation  by  the  energetic  and  pro- 
longed use  of  atropine,  we  sometimes  detect  regular  astigmatism 
where  there  was  no  trace  of  it  before  using  the  agent,  or  when 
the  accommodation  was  intact.  The  mydriatic  exercising  no  in- 
fluence upon  the  cornea,  but  only  upon  the  form  of  the  crystal- 
line through  the  agency  of  the  ciliary  muscle,  we  are  forced  to 
admit  that  the  astigmatism  which  becomes  manifested  by  the 
employment  of  the  atropine,  is  due  to  the  cornea,  and  has  been 
masked,  neutralized,  and  corrected  by  the  unequal  contraction 
of  the  ciliary  muscle,  and  the  form  of  the  lens,  which  is  astig- 
matic in  the  inverse  direction  to  that  of  the  cornea. 

In  other  cases  an  astigmatism  already  detected  in  the  normal 
state,  augments  as  a  result  of  the  paralysis  of  accommodation. 
This  proves  that  the  irregularity  of  the  corneal  curvature  has 
only  partially  compensated  that  of  the  crystalline. 

At  other  times,  finally,  the  astigmatism  changes  in  direction 
under  the  influence  of  the  mydriatic,  that  is  to  say,  the  meridian 
of  greatest  refraction  before  the  instillation  of  atropine  pre- 
sents the  minimum  of  refraction  after  its  use,  and  inversely.  In 
this  case  the  corneal  astigmatism  was  over-corrected  by  that 
of  the  crystalline,  due  to  the  action  of  the  ciliary  muscle. 
Without  having  recourse  to  the  mydriatic,  the  latent  astigma- 
tism is  revealed  in  some  with  the  ophthalmoscope,  the  attending 
spasm  of  the  ciliary  muscle  ceasing  during  the  examination. 

We  have  said  above,  that  the  difference  in  the  two  meridians, 
perpendicular  to  each  other,  may  on  looking  obliquely  through 
a  spherical  lens,  induce  astigmatism,  or  in  other  words,  when  the 
axis  of  the  lens  does  not  correspond  with  that  of  the  eye,  or 
when  it  is  not  centered  in  relation  to  it.  We  have  said,  also  (p. 
112,  loc.  cit.)  that  such  a  manner  of  adapting  lenses  to  the  eye  is 
desirable  at  times.    This  irregularity,  neglectable  in  most  cases, 


1.  Mauthner.  Die  Optischen  Fehler,  etc.,  p.  734,  1876.  Javal  et 
Schioctz,  Un  Ophtalmometre  pratique  (Ann.,  doc,  Juillet.  1881,  p. 
1).  Landesberg,  Ueber  das  Aufreten  von  regelmaessigem  Astigmatis- 
mus,etc.  (Arch,  fuer  Ophth..  xxvii,  ii,p.  89,  1881.) 
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may  attain  a  degree  so  elevated  as  to  produce  a  manifest  astig- 
matism. It  is  thus  that  Donders  detected,  in  his  own  eye,  a  reg- 
ular astigmatism,  attributable  to  a  slight  inclination  of  the  crys- 
talline, and  also  in  another  case,  observed  in  a  young  man,  aged 
twenty  years.1 

Cases  of  congenital  ectopia  of  the  lens,  or  of  partial  luxation, 
followed  by  astigmatism,  have  been  observed. 

Admitting  the  fact  that  the  crystalline  takes  part  in  the  pro- 
duction of  astigmatism,  it  is  evident  that  the  lens  is  susceptible 
to  change  from  age,  under  the  modifications  to  which  it  is  sub- 
jected. The  static  refracting  force  of  the  lens  diminishing  as  the 
equalization  of  the  index  of  refraction  of  its  several  layers  oc- 
curs, its  static  astigmatism  should  diminish  equally.  But  it  is 
above  all  the  dynamic  astigmatism  which  varies  with  the  dimi- 
nution of  the  force  of  accommodation.  Thus  it  is  that  the  astig- 
matism of  the  eye  becomes  augmented  with  age  in  proportion  as 
the  crystalline  becomes  unfitted  to  correct  it  under  the  influence 
of  the  contraction  of  the  ciliary  muscle.  In  the  case,  on  the 
contrary,  where  the  astigmatism  is  produced  by  hyperspasm  of 
the  ciliary  muscle;  we  see  it  diminish  with  the  enfeeblement  of 
the  accommodation  as  age  advances." 


The  foregoing  quotations  would  seem  to  convincingly  show 
that  there  is  such  a  state  as  astigmatism  of  curvature  (A °.) 
Indeed  Landolt  in  his  work  cited,  and  in  the  first  volume  of  the 
Traite  Complet  D'Ophtalmologie,  by  L.  DeWecker  et  Landolt, 
1880,  introduces  a  chapter  upon  ametropia  of  curvature, 
after  having  considered  axial  ametropia.  Just  how  this 
ametropia  of  curvature,  is  induced,  is  still  a  question.  My  own 
convictions  on  this  subject  have  been  induced,  to  a  certain  ex- 
tent, by  measurements  with  my  proptometer,  which  determines 
ametropia  with  a  greater  accuracy  than  do  test  types.  Thus 
through  its  aid,  if  there  is  found  before  the  use  of  duboisine, 
one  dioptric  of  simple  myopia,  and  on  instilling  that  agent,  the 
ametropia  disappears,  it  is  clear  the  defect  was  due  to  the  action 
of  the  ciliary  muscle,  now  paralyzed.      Again,  an  ametrope  de- 

1 .   Donders.  loc.  cit.  p.  532,  Eng.  Ed.;  p,  447,  Germ.  Ed. 
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velops  =  —  D  1.  sph.  3  —  D  0.5  cy.  myopia,  and,  on  thor- 
oughly using  duboisine,  the  spherical  defect  remains,  but  the 
astigmatism  has  vanished.  Again,  there  is  an  astigmatic  myopia 
=  D  0.5  cy.,  and  on  paralyzing  the  ciliary  muscle,  this  not  only 
disappears,  but  there  is  developed  a  hypermetropic  astigmatism 
=  +  D  0.5  cy.  The  latter  may  lie  due  to  the  cornea,  but  the  for- 
mer would  seem  to  be  due  to  ciliary  muscularity  acting  upon 
the  lens  in  this  case  In  the  correction  of  such  a  case  as  the 
last,  better  remote  vision  is  often  induced  by  the  negative  cylin- 
der, and  the  proximal  sight  is  better  with  a  positive  cylinder, 
and  adults  as  well  as  children  accept  thus  the  one  or  the  other 
positively. 

The  adaption  of  lenses  in  the  correction  of  ametropia  upon  its 
manifest  degree,  without  mydriactics,  is  certainly  an  important 
subject.  Especially  is  it  interesting,  when  we  consider,  that, 
perhaps  the  larger  number  of  spectacles,  adapted  to  eyes  in  this 
country,  are  applied  by  more  or  less  skilful  opticians;  upon  the 
manifest  states  of  refraction  and  without  the  use  of  mydriatics. 
While  perhaps  generally  such  corrections  are  satisfactory  to  the 
patient,  and,  while  not  urging  such  a  mode  of  procedure,  the 
apparently  favorable  results  merit  attention.  While  depending 
upon  nothing  less  than  a  knowledge  of  the  latent  as  well  as  the 
manifest  states  of  refraction,  a  fair  trial  of  the  correction  based 
on  the  former,  may  prove  unsatisfactory,  and  a  resort  to  that  in- 
dicated from  the  latter  examination,  will  be  successful  in  prac- 
tice. 

Keeping  these  conclusions  in  view,  the  question  to  be  solved 
in  a  given  case  of  simple  myopic  astigmatism  of  curvature, 
would  seem  to  be,  shall  the  myopic  focus  be  thrown  back 
upon  the  emmetropic  retina,  in  one  meridian,  or  shall  the  nor- 
mal focus  of  the  meridian  at  right  angles  to  the  former  be 
brought  forward  on  the  same  plane  as  that  of  the  myopic  focus. 

Take  a  case  of  simple  myopic  astigmatism  of  curvature  =  — 
D  0.5  cy.  The  retina  is  found  at  20  m  m  from  the  cornea.  =F" 
={.''  The  nodal  point  (emmetropic)  is  15  mm  from  F"  or  c  ". 
or  5  mm  behind  the  cornea  which  is  =  the  radius  of  curvature 
of  the  cornea  =  r.  The  anterior  focal  distance  is  15  mm  in 
front  of  the  cornea  =  <p.    The  index  of  refraction  of  the  eye  is 
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I.333  =  a  =  n.  These  are  the  optical  constants  of  Donders'  re- 
duced eye.  Let  the  object  be  placed  at  D  0.5  =  2000  mm.  from 
the  cornea  =  the  punctum  remotum  =  R  =  f .  As  it  is  the 
length  of  the  radius  of  curvature  of  the  lens  which  varies 
the  normal  radius  r,  what  will  be  the  value  of  r  in  this  example 
in  the  defective  meridian. 

Employ  the  formula  given  by  Landolt,  loc.  cit.  p.  133,  or 

r  =  f—f  ^n  "P'  Substituting 

•     fn  +f 

_2000.  20.— (1.333— 1)  .333_ 
r  2000.  1.333.  +  20. 

4.959  mm.  Hence, 


2686.000 

Y"  =  f"  =  <p"  in  this  case  =  four  times  this  radius  or  4x4.959  = 
19.836  mm.  F'  =  t"  =  <p  in  this  case  =  three  times  this  radius 
or  3x4.959  mm.  =  14.877  mm.  The  foci  are  each  shorter  in 
one  meridian  as  well  as  the  radius  in  such  an  eye,  and  in  the  same 
plane  the  nodal  point  is  advanced  and  its  refraction  increased. 
If  this  error  of  refraction  be  corrected  by  placing  a  —  cylinder  at 
=  15  mm.  from  the  cornea;  the  glass  being  =  —  D  0.5  =  2000 
mm.  less  <p'  or  2000.—  15  mm.  =  2985  mm.,  or  =  —  D  0.335; 
then  r  will  become  5  mm.  and  F"  20  mm.  The  image  upon  the 
retina  will 

_  K  <p"  =  G"  =  emmetropia  =  15  mm. 
K  <f"  =  V"  =  ametropia  -    15  mm 

It  follows  that  remote  vision  will  be  emmetropic  in  a  normal 
eye. 

How  will  the  image  be  affected  if  +  D  0.5  cy.  be  applied  axis 
at  right  angles  to  the  former— cylinder?  It  should  be  recalled  that 
this  example  is  a  myopia  of  curvature  in  one  meridian  with  the 
opposite,  at  right  angles  to  it,  emmetropic.  The  application  of 
this  cylinder  =  +  D  0.335  at  <p  will  cause  the  F"  to  be  advanced 
0,164  mm  in  the  given  meridian,  and  now  the — focus  and  this  + 
corrected  focus  will  be  on  the  same  plane,  and  both  in  front  of 
the  retina.  If  the  ciliary  muscle  does  not  relax,  distant 
vision  cannot  be  distinct.  If,  however,  the  object  be  ap- 
proached to    the    eye,  the    divergency    due    to  proximity 
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will  cast  the  foci  of  each  meridian  upon  the  retina,  and  prox- 
imal vision  will  be  distinct.  The  foci  of  each  meridian  being 
0.164  mm.  in  front  of  the  retina,  what  distance  must  the  object 
be  approximated  when  the  object  R  is  at  2000  mm  from  the  cor- 
nea =  F'.  The  relation  between  the  former  quantity  and  the 
latter  and  the  normal  <?"  =  20  mm.  must  give  this.  Hence,  aa 
20  ':  0.164  :  :  2000  :  16.4  mm.  =  D  0.  61  =  approximation  of 
object.  This  diminution  of  R  or  t"  renders  less  accommodation 
necessary  in  near  vision  =  D.  0.61.  If  the  party  desires  to  read 
at  3  dioptrics  from  the  cornea,  the  accommodation  re- 
quired will  be  =  D  3  —  D  0.61  =  D  2.39  or  a  saving  of  cili- 
ary muscle  force  of  over  20  per  cent  due  to  the  approximation. 
By  the  application  of  the  +  cylinder  =  D  0.5  —  15  mm.  at  c\ 
the  nodal  point  has  been  restored  to  5  mm.  and  hence  the  ret- 
inal images' become  =  }  or  1.  Thus  it  is,  in  proximal  vision, 
that  the  +  cylinder  gives  comfort  and  equally  as  distinct  vision 
as  the  negative  cylinder  does  in  the  remote. 

But  it  may  be  inquired  what  will  be  the  effect  of  this  approx- 
imation of  the  punctum  proximum,  upon  the  increased  force 
exercised  by  the  internal  recti,  or  upon  the  punct  um  convergens, 
(Pc).  Suppose  that  at  20  centimeters  =  D  5.0,  the  ametrope 
can  just  overcome  a  prism  of  10°  placed  before  each  eye,  and 
that  the  base  line  or  distance  between  the  pupils  for  parallel  rays 
=  64  mm.  Nagel1  gives  the  value  of  the  ''•angle  metrique^ 
(A.  M.)  with  such  a  base  as  1.833°  exactly  1°5'.     The  angle  of 

...                              10°  +  10° 
deviation  in  such  a  case  would =  ^ —      =  5°  tor  one  e}'e. 

Divide  this  quantity  by  the  value  of  the  angle  of  convergence  at 

5° 

1  meter  =  1°  50'  —  \°  50/  =2.72.     "Angle  Metrique"  (a.  m.) 

Add  to  this  the  D  5.  of  accomodation,  or  D  5.  +  2. 72  =  7. 72  a.  m. 
which  represents  the  power  of  each  internal  rectus.  But  this 
ametrope  desires  to  read  at  1)  3.  or  33  cm.  Hence  the  a.  m. 
at  this  distance  would  be  represented  by  2.72  +  D  3,  =  5.72 
a.  m.  But  it  is  found  that  this  ametrope  is  compelled  to  use  a 
greater  force  of  the  internal  recti  from  the  greater  proximity  of 


].     ee  Landolt  loc.  cit.  p.  184. 
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the  object  to  the  eye.  This  power  is  =  DO.  61.  Hence,  5.72 
a.  m.  +  D  0.61  =  6.33  a.  m.  There  is  therefore  in  this  case  a 
reserve  force  in  each  internal  rectus  =  7.72  —  6.33  =  1.39  a. 
m.  Hence  the  approachment  of  the  object  to  the  eye  does  it  no 
injury,  and  the  object  is  seen  clearly  in  near  vision. 


OPHTHALMIC  NOTES. 


BY  CHAS.  J.LUNDY.  A.  M.,  M.  D. 

Professor  of  Diseases  of  the  Eye,  Ear  and  Throat,  in  the  Detroit  Col- 
lege of  Medicine. 


Case  I. — Glaucoma  following  the  Sting  of  a  Bee. — On  Octo- 
ber 22,  1884:,  Mrs.  Montier,  set.  50,  came  to  consult  me  regard- 
ing her  eye.  She  gave  me  the  following  brief  history:  Four 
weeks  before,  while  watering  flowers  in  her  garden  she  was 
stung  upon  the  eyeball  by  a  humble  (  bumble)  bee — the  bmnlms 
terrestris.  The  sting  was  in  the  region  of  the  insertion  of  the 
rectus  externus  of  the  left  e}re.  The  tissues  at  once  became 
greatly  congested  and  swollen,  and  very  painful.  The  swelling 
extended  to  the  lids  and  side  of  the  head  and  face,  and  the  for- 
mer were  so  cedematous  that  it  was  almost  impossible  to  open 
the  eye  for  several  days.  The  pain  was  continuous  and  soon  be- 
came so  severe  that  no  sleep  could  be  obtained  for  several  days, 
although  the  attending  physician  gave  anodynes  freely.  Sight 
failed  rapidly,  and  at  the  end  of  a  week  she  had  scarcely  per- 
ception of  light. 

Upon  examination,  I  found  the  following  conditions.  Eyeball 
greatly  congested,  especially  in  the  ciliary  region,  the  cornea 
lusterless  and  almost  devoid  of  sensibility,  the  anterior  cham- 
ber extremely  shallow,  and  iris  in  contact  with  the  cornea  at 
ciliary  border,  the  aqueous  humor  cloudy,  the  pupil  dilated  and 
immobile;  the  iris  discolored  and  muddy  looking,  the  lens  and 
vitreous  humor  hazy,  tension  +3,  and  no  perception  of  light. 
On  account  of  the  hazy  condition  of  the  media  no  view  of  the 
fundus  oculi  could  be  obtained. 

I  advised  enucleation,  but  the  patient  would  neither  consent 
to  enucleation  nor  sclerotomy,  which  latter  was  proposed  when 
enucleation  was  rejected.    Eserinc,  gr.  ij  ad  5j  was  ordered  in- 
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stilled  every  hour.  This  slightly  reduced  the  hardness  of  the 
globe  and  afforded  some  relief  from  pain.  The  improvement 
was  transient,  however,  for  while  she  slept  without  anodynes  for 
the  first  time  in  four  weeks,  the  relief  from  pain  wTasof  only  four 
or  five  days'  duration.  At  the  end  of  a  week  the  tension  and 
pain  were  as  great  as  at  first  consultation.  Atropia  was  now 
tried  but  with  no  particular  benefit.  After  a  time  she  consented 
to  let  me  perform  a  sclerotomy.  The  operation  afforded  some 
relief  from  pain,  and  the  tension  on  the  day  following,  was  not 
above  +2.  The  relief  was  temporary,  however,  and  she  soon 
began  to  suffer  again,  and  in  time  pain  became  as  severe  as  be- 
fore. Being  now  nearly  exhausted  from  her  long  continued  suf- 
ferings, she  submitted  to  enucleation.  Assisted  by  Dr.  A.  B. 
Chapin,  I  enucleated  the  eye  on  Nov.  5th,  'Si,  using  cocaine  as 
the  anesthetic.  On  examination  the  eye  presented  the  usual  ap- 
pearances of  glaucomatous  eyes.  In  regard  to  the  use  of  eser- 
ine  in  such  cases,  I  have  often  observed  that  it  reduces  the  tension 
and  mitigates  the  sufferings  for  a  short  time,  but  that  increase  of 
tension  returns  again  after  a  certain  period.  This  may  be  due 
to  the  fact  that  the  ciliary  muscle  upon  which  it  acts  so  power- 
fully soon  undergoes  atrophic  changes  in  _  glaucomatous  eyes,' 
and  that  it  is  incapable  of  exercising  the  beneficial  influence 
which  it  does  in  primary  acute  glaucoma,  if  used  early. 

Case  II. — Epileptic  Convulsion  during  a  cataract  opera- 
tion. Duncan  G.,  set.  32,  consulted  me  May  16th,  '85.  He 
had  a  mature,  soft  cataract  in  right  eye.  The  left  eye  was  to- 
tally blind  as  the  result  of  a  severe  inflammation  five  years  be- 
fore. On  the  19th  of  May,  assisted  by  Dr.  Wean,  I  extracted 
the  cataract  at  Harper  Hospital.  Cocaine  was  the  anesthetic 
employed,  and  of  this  two  drops  of  a  five  per  cent  solution  were 
instilled  into  the  eye  every  twTo  minutes  for  a  quarter  of  an  hour. 
Nothing  peculiar  was  observed  about  the  patient  until  I  had  com- 
pleted my  linear  incision  after  the  method  of  Von  Graffe.  I 
then  observed  that  the  patient  was  acting  and  breathing  pecu- 
liarly, and  the  speculum  was  quickly  withdrawn,  and  firm  pres- 
sure made  over  the  closed  lids.  Scarcely  had  the  eye  been 
closed  when  the  patient  uttered  a  peculiar  cry,  so  familiarly 
known  as  the  "epileptic  cry,"  and  at  once  his  body  was  vio- 
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lently  convulsed.  After  the  lapse  of  some  minutes  he  regained 
consciousness,  the  cyanosis  of  the  head  and  face  disappeared,  and 
the  effects  of  his  tit  were  soon  over.  After  the  lapse  of  several 
minutes  the  operation  was  proceeded  with,  and  terminated  as 
successfully  as  if  nothing  had  occurred.  Not  only  was  the  lens 
entirely  removed,  but  it  was  observed  that  the  capsule  was 
opaque,  and  it  also  was  removed.  Not  a  drop  of  vitreous  was 
lost,  and,  except  for  the  delay,  everything  was  as  smooth  as  in 
any  operation. 

Immediately  after  recovery  from  the  epileptic  attack  it  was 
observed  that  his  pupil  was  dilated  to  a  remarkable  degree,  and 
after  the  extraction  of  the  lens  and  the  opaque  capsule,  the  as 
sistants  could  plainly  see  the  vessels  of  the  retina  with  the  un- 
aided eye.  Strange  to  say  the  pupil  never  contracted  again  dur- 
ing his  stay  in  the  hospital.  The  final  result  was  not  satisfac- 
tory for  some  inflammatory  reaction  followed  the  operation  and 
the  vitreous  became  cloudy  and  did  not  clear  up.  Whether  the 
inflammation  resulted  from  the  effects  of  the  operation  and  the 
convulsion,  or  from  his  subsequent  bad  behavior,  I  am  unable  to 
say.  He  removed  his  bandage  more  than  a  dozen  times  a  day, 
and  in  other  ways  was  entirely  beyond  control.  Both  he  and 
his  friends  denied  that  he  had  ever  had  epilepsy  before,  and 
while  he  had  no  other  attack  while  in  the  hospital,  yet  I  think 
he  was  an  epileptic,  for  his  mental  condition  was  not  good. 
Other  similar  cases  may  have  been  reported,  but  if  so  I  have  not 
seen  them,  or  do  hot  now  recall  them.  I  am  at  a  loss  to  know 
the  cause  of  the  attack.  The  patient  was  positive  he  had  felt  no 
pain  from  the  operation,  and  as  the  cocaine  was  not  used  hypo- 
dermieally,  I  do  not  think  the  fit  could  be  ascribed  either  to  pain 
or  to  the  drug. 

Case  III. — Wm.  A.,  set.  21.  was  brought  to  my  office  January 
13,  1886,  by  Dr.  Foster,  of  Reed  City,  Mich.  About  four 
weeks  previous  his  left  eye  began  to  trouble  him.  There  was 
slight  pain,  photophobia  and  lachrymation  with  inability  to  use 
the  eyes  for  work,  also  some  ciliary  congestion;  but  these  symp- 
toms were  not  at  all  marked  or  severe.  Two  weeks  later  the  left 
eve  became  involved,  and  presented  much  the  same  conditions. 
Iritis  was  suspected  by  his  physician  at  the  onset  of  the  disease, 
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but  as  the  pupil  dilated  under  atropine  the  diagnosis  was  aban- 
doned. On  first  consultation  I  learned  the  foregoing  facts, 
and  also  that  the  patient  had  contracted  syphilis  about  a  year 
and  a  half  before,  and  that  he  had  been  treated  for  the  pri- 
mary and  secondary  lesions  by  two  reputable  physicians.  On 
examination  I  found  conditions  as  above  described  with  an  al- 
most immovable  pupil,  and  with  small  posterior  synechia.  The 
small  amount  of  plastic  matter  in  the  inflammatory  exudate  was 
shown  by  the  fact  that  there  was  little  tendency  to  the  formation 
of  firm  synechia1.  In  the  course  of  a  few  hours  the  pupils  di- 
lated widely  under  the  influence  of  atropia.  In  neither  eye 
could  there  be  observed  any  punctate  condition  of  the  cornea 
such  as  we  observe  in  serous  iritis,  and  yet  the  small  amount  of 
plastic  matter  thrown  out  upon  the  iris  and  the  subsequent  his- 
tory of  the  case  pointed  in  the  direction  of  a  serous  iritis.  At 
the  time,  however,  I  regarded  this  as  a  case  of  iritis  due  to  con- 
stitutional syphilis,  and  my  readers  must  judge  of  the  correct- 
ness of  this  view.  The  patient  had  been  for  some  time  taking 
anti-syphilitic  remedies  and  the  continuance  of  these  and  the 
local  use  of  atropine  were  advised  and  the  patient  returned  to 
his  home. 

Early  in  February  he  returned  again,  saying  that  for  a  week 
past  his  eyes  had  been  worse.  On  examination,  I  found  nume- 
rous small  points  of  infiltration  in  each  cornea.  The  cloudiness 
produced  was  not  at  all  marked,  but  they  grew  more  dense  day 
by  day.  The  case  now  presented  the  appearances  of  interstitial 
or  parenchymatous  keratitis  in  its  incipiency,  although  the  cor- 
nea1 were  perfectly  clear  when  he  first  consulted  me.  Upon 
closely  questioning  the  patient,  I  learned  that  his  parents  were 
healthy,  and  that  there  was  nothing  in  them  to  indicate  a  syph- 
ilitic taint.  His  family  history  was  remarkably  free  from  evidence 
of  scrofulosis,  and  the  young  man's  health  had  always  been  good, 
and  he  did  not  sutler  seriously  from  the  syphilis  he  contracted  a 
year  and  a  half  before.  His  case  progressed  favorably,  and  in 
eleven  weeks  he  returned  to  his  home  with  right  cornea  still  a 
little  hazy,  and  left  cornea  quite  clear.  Vision  in  R.  E. 
vision  in  left  = 

The  questions  which  present  themselves  in  connection  with 
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this  case  are:  first,  were  bis  iritis  and  his  keratitis  due  to  one 
and  the  same  cause  ?  second,  was  that  cause  inherited  syphilis  ? 
third,  if  it  was  not  inherited  syphilis,  what  was  it  %  fourth,  could 
he,  having  an  inherited  taint,  acquire  syphilis,  as  he  undoubtedly 
did  %  for  I  have  confidence  in  the  medical  gentlemen  who  treated 
him  for  primary  and  secondary  lesions.  [This  seems  to  be  one 
of  the  comparatively  rare  casea  of  kerato-iritis  due  to  acquired 
syphilis.  Editor]. 


REPORT  OF  THE  OPHTHALMOLOGIC AL  PART  OF 
THE  SECTION   OF  OPHTHALMOLOGY. 
OTOLOGY  AND  LARYNGOLOGY. 


Thirty-seventh  Session  of  the  American  Medical  Asso- 
ciation held  in  St.  Louis,  May  l  to  7.  IS  sr.. 


BY   ADOLF  ALT,   M.  D. 


Tuesday.  May  4. 


The  first  paper  was  read  by  Dr.  Jackson,  of  Philadelphia,  on 
Retinoscopy  (shadow  test)  for  the  detection  of  ametropia.  He 
recommends  for  this  method  an  ophthalmoscope  with  a  flat  mir- 
ror of  a  diameter  of  one  inch  and  a  half.  Ophthalmoscopes  of 
English  or  French  make  are  therefore  more  useful  for  this 
method  of  examination,  than  American  ones.  He  thinks  this 
method  especially  adapted  for  the  detection  of  astigmatism  and, 
furthermore,  in  the  examination  of  unruly  patients,  and  in  nys- 
tagmus. 

In  the  discussion  of  the  subject  of  this  paper  the  main  point 
elicited  was,  that  retinoscopy  is  especially  adapted  to  quickly 
determine  the  existence  or  non-existence  of  astigmatism  of  high 
degrees,  or  of  hypermetropia  and  myopia  combined  with  astig- 
matism. 

The  discussion  was  participated  in  by  Drs.  Fryer,  of  Kansas 
City,  Johnson  and  several  others. 

The  second  paper  was  read  by  Dr.  Dibble,  of  St.  Louis.,  intro- 
ducing his  perimeter,  for  which  he  did  not  exactly  claim  origin- 
ality, yet  he  offered  it  as  an  improvement  on  FoersteFs,  which 
it  resembles  very  materially,  being,  however,  lighter  and  cheaper 
and  having  a  registering  plate. 

The  main  features  of  this  instrument  are,  that  it  has  an  iron 
stand,  instead  of  a  wooden  basis;  that  it  can  betaken  apart  and 
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stored  away  iu  a  box;  that  instead  of  a  semi-circle,  only  a  quad- 
rant is  being  used,  On  which  the  object-bearer  slides  in  the  same 
maimer  as  it  does  on  Foerster's  instrument.  The  author  claimed 
that  Foerster's  instrument  was  too  bulky  and  unhandy,  and,  fur- 
thermore, that  the  test  of  the  visual  field  by  the  bands  or  the 
blackboard  (Hirschberg)  was  unscientific. 

After  a  recess  for  the  inspection  of  the  very  neat  instrument 
which  costs  only  £50  in  a  proper  box,  an  animated  discussion 
took  place  upon  the  merits  of  the  instrument.  It  seemed  to  be 
considered  by  most  of  the  gentlemen  to  have  peculiar  advan 
tages,  while  others  stated  that  they  could  hardly  see  them.  It 
was  said  by  Dr.  Fox,  of  Philadelphia,  to  be  almost  exactly  like 
McHardy's,  of  London,  which  latter  was,  however,  better,  since 
it  bad  a  good  registering  apparatus  and  a  good  face  rest. 

With  regard  to  McHardy's  instrument.  Dr.  Dibble  stated  that 
it  ought  to  be  called  Stevens'  instrument,  since  he  knew  that  Mc- 
Hardy  had  stolen  it  from  Stevens. 

The  discussion  was  participated  in  by  Drs.  Thompson  of 
Indianapolis,  Coouies  of  Louisville.  Reynolds  of  Louisville. 
Hazen  of  Iowa,  Alt  of  St.  Louis,  Webster  Fox  of  Philadel- 
phia. 

Wednesday.  May  5. 

On  motion  of  Dr.  Savage,  Dr.  Chisholm  was  then  requested  to 
make  some  remarks  on  iridectomy.  He  stated  that  he  had  got 
a  statement  from  Dr.  Michel,  of  this  city,  which  had  startled 
him,  namely,  that  he  did  no  longer  bandage  nor  confine  patients 
after  iridectomy  or  extraction  had  been  performed,  and  that  his 
results  were  better  than  l  ie  fore.  No  statistics  were  brought  on 
to  prove  the  statements.  The  discussion  brought  about  some 
rather  severe  criticisms  on  such  action,  and  it  seemed  to  be  the 
feeling  of  the  majority  that  to  let  well  enough  alone  was  wiser, 
until  it  could  actually  be  proven,  that  something  was  really 
to  be  gained  by  such  a  procedure.  Dr.  Chisholm  stated  that  he 
for  one  was  going  to  test,  whether  the  artificial  photophobia, 
which  is  undoubtedly  caused  by  the  bandaging,  could  not  be 
dispensed  with  without  causing  other  disagreeable  results  by 
not  bandaging  such  eyes. 
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Dr.  Thompson,  of  Kansas  City,  reported  a  case  of  exoph- 
thalmos with  no  appreciable  cause,  although  the  orbit  was  under 
ether  examined  with  probe  and  syringe. 

Dr.  Alt  then  showed  to  the  section  Dr.  H.  Culbertson's 
Prisoptometerfor  the  detection  of  ametropia  of  all  kinds. 

In  this  instrument,  as  the  name  implies  the  refraction  of  two 
prisms  placed  together  with  their  apices  is  made  use  of  to  detect 
the  refractive  condition  of  the  eyes  to  be  examined.  In  looking 
at  a  white  circle  at  a  given  distance  through  the  prisoptometer 
two  circles  will  be  seen  which  for  the  emmetropic  eye 
arc  tangent.  A  myopic  eye  will  see  them  overlapping,  and 
a  hypermetropic  eye  will  see  them  apart.  The  glass  which 
brings  the  ch'cles  into  the  first  (tangent)  position  for  the  exam- 
ined eye  is  the  correcting  glass  for  the  ametropia  of  that  eye. 
By  means  of  this  instrument  astigmatism  ma}r  also  be  deter- 
mined, as  by  turning  the  prisms  around  the  axis,  the  circles  will 
be  seen  to  travel  around  each  other.  If  in  any  meridian  there 
i>  hypermetropia  or  myopia,  the  circles  will  be  apart  or  lap  over 
in  this  meridian,  and  the  correcting  cylindrical  glass  can  easily 
be  found. 

Dr.  Alt  stated  that  the  few  trials  he  had  been  able  to  give  the 
instrument,  had  convinced  him  of  its  usefulness,  especially  with 
children,  and  he  thought  he  could  recommend  it.  He  further 
added  that  the  instrument  could  be  bought  for  $21  without  and 
for  s:>5  with  stand  of  the  Geneva  Optical  Company,  Geneva, 
New  York. 

Next  came  a  paper  by  Dr.  Alt  on  sonic  points  in  the  manage- 
ment of  trachoma.  After  reviewing  the  histology  of  the  normal 
conjunctiva  and  detailing  the  histology  of  the  trachomatous 
conjunctiva,  the  author  stated,  that  the  rales  for  the  treatment 
should  be  either  to  bring  about  absorption  of  the  trachomatous 
cell  aggregations  (follicles),  or  their  evacuation.  The  former  is 
accomplished  by  the  stimulating  treatment  with  sulphate  of 
copper,  yellow  or  red  oxide  of  mercury,  and  other  similarly  act- 
ing chemicals.  The  second  intention  may  be  accomplished  In- 
different operative  procedures,  (puncture,  excision,  etc..)  and 
by  the  inoculation  with  the  jequirity-poison.  For  the  later 
stages  of  the  affection  iodol  \va>  recommended. 
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The  paper  was  very  amply  and  instructively  discussed  by 
most  of  those  present. 

The  last  paper  was  read  by  the  president  of  the  section.  Dr. 
Eugene  Smith,  of  Detroit.  It  referred  to  the  successful  trans- 
planation  of  rabbit's  conjunctiva  into  the  conjunctival  sac  of  a 
patient  for  the  cure  of  symblepharon. 

The  discussion  was  cut  short  by  the  lateness  of  the  hour. 

Many  of  the  members  then  examined  and  discussed  the  pris- 
optometer  of  Dr.  Cnlberteon. 

Thursday,  May  6th. 

Dr.  Murrell,  of  Little  Rock,  reported  an  interesting  case  of 
foreign  body  in  the  eye-balL  The  discussion,  which  was  very 
animated,  and  drifted  into  the  subject  of  sympathetic  ophthalmia 
and  evisceration  as  a  substitute  for  enucleation.  Finally  Dr.  Fro- 
thingham.  of  Ann  Arbor,  moved  something  as  follows:  "That 
this  section  give  it  as  their  opinion  that  evisceration  is  an  unsafe 
operation  as  regards  sympathetic  ophthalmia,  and  is  not  to  be 
substituted  for  the  latter."  Drs.  Alt.  Thompson.  Jackson. 
Hazen  and  several  others  protested  against  the  adoption  of  Buch 
a  motion,  although  thay  all  agreed  with  its  sentiments.  It  was 
then  laid  on  the  table  for  one  year. 

Dr.  Dickinson,  of  St.  Louis,  reported  an  interesting  case  of 
pemphigus  of  the  eye. 

Dr.  Frothingham  thereupon  read  a  paper  in  which  he  showed 
that  in  his  experience  the  instillation  of  cocaine  had  never  caused 
any  bad  effects,  and  that  he  considered  it  the  best  anaesthetic  in 
ophthalmic  surgery. 

Although  several  of  those  present  had  seen  disagreeable  gen- 
eral symptoms  to  follow  the  instillation  of  cocaine  into  the  eyes 
and  believed  in  a  peculiar  idiosyncrasy  in  some  individuals,  the 
author's  ideas  were  concurred  in  by  most  of  the  membei*s. 


TRANSLATION. 


THE  JEQUIRITY  POWDER. 
(From  the  Revue clinique  d'  oculistique,  March,  1886.) 
BY  DR.  DUJARDIN,  (LILLE). 

The  question  of  the  use  of  jequirity,  now  almost  three  years 
old,  is  not  yet  solved.  He  would  be  sorely  puzzled  who, 
without  any  experience  of  his  own,  should  try  to  form  an  opin- 
ion concerning  the  value  of  this  drug  from  so  many  contradic- 
tory statements  which  he  may  find  at  every  step  in  the  abund- 
ant literature  of  this  subject. 

For  the  ones  jequirity  is  a  most  dangerous  remedy,  the  use 
of  which  ought  not  only  to  be  abrogated,  but  even  prohibited 
on  account  of  the  disasters  which  follow  its  therapeutic  applica- 
tion. Vossius,  (of  Koenigsberg)  absolutely  condemns  jequirity 
after  a  series  of  grave  results.         *  * 

*  *  *  It  would  be  best  to  quickly  forget  jequirity  if  all 
experiments  with  it  had  let  to  as  unhappy  results  as  have  those 
of  the  German  surgeon.  This  not  being  the  case,  we  will  go 
to  the  partisans  of  jequirity,  and  here  we  find  enthusiasts,  es- 
pecially Copper   (of  Brussels.)        *  * 

*  *  *  \ye  have  ourselves  very  largely  experimented  with 
jequirity  since  the  first  few  days  after  its  introduction  into  the 
therapeutics  of  ocular  affections.  We  had  excellent  opportuni- 
ties in  our  department  of  the  North,  which  is  so  full  of  people 
suffering  from  trachoma.  In  the  Journal  des  Sciences  Medicates 
of  Lille,  (June,  1883)  we  have  related  our  first  experiences 
which  were  undoubtedly  happy  ones,  yet  we  did  not  allow  our- 
selves to  be  carried  to  the  unbounded  enthusiasm  of  De  Wecker 
who  saw  as  eertain  a  specific  in  jequirity  against  granular 
ophthalmia,  as  in  quinine  .against  malarial  infection. 

1   See  this  Journal,  Vol.  II,  No.  9,  page  208. 
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We  had  found  that  the  jequirity  ophthalmia  had  an  especial 
and  powerful  action  in  clearing  up  the  pannus.  Its  effects  on 
the  granules  in  the  conjunctiva  in  a  great  many  cases  appeared 
to  us  as  almost  nil     *    *  * 

*  *  *  We  said,  therefore,  in  a  general  way  that  we  were 
tempted  to  believe  that  jequirity  acted  well  upon  the  granular 
keratitis  and  very  little  upon  the  granular  conjunctivitis,  espe- 
cially where  there  was  a  certain  degree  of  hypertrophy  of  the 
granulations  (!)    *    *  * 

After  a  three  years*  experience  we  are  not  only  not  forced  to 
renounce  the  conclusions  drawn  in  our  first  paper,  but  on  the  con- 
trary we  must  uphold  them  perfectly.  Especially  in  the  cases 
of  old  trachoma,  when  the  granulations  of  the  conjunctiva  have 
begun  to  become  atrophic,  and  where  there  is  a  discouraging 
corneal  trouble,  it  is  well  to  have  recourse  to  jequirity  as  a 
heroic  remedy.    *    *  * 

*  *  *  But  it  is  not  necessary  to  reserve  jequirity  for  these 
cases  only.  When  there  are  combined  with  the  pannus  of  the 
cornea,  projecting  granules  in  the  conjunctiva,  the  jequirity 
may  also  be  applied  with  great  advantage;  it  will  give  back  to 
the  cornea  a  part  of  its  transparency,  but  it  will  leave  the  gran- 
ules about  in  the  same  state  as  they  were  before.  The  common 
caustics  the  sulphate  of  copper,  the  nitrate  of  silver,  the 
hydrochlorate  of  mercury,  will  finish  the  work  so  happily  begun 
with  the  aid  of  the  jequirity,  and  by  this  mixed  treatment  the 
healing,  otherwise  so  prolonged,  will  be  materially  shortened. 
This  result  is  also  a  valuable  one. 

After  having  used  at  first  the  weak  macerations  of  jequirity 
recommended  by  De  Wecker.  we  have  dared  to  use  more  con- 
centrated preparations,  five  or  six  percent,  without,  however, 
reaching  ten  per  cent,  as  Coppez  advised.    *    *  * 

*  *  *  A  serious  objection  to  macerations  of  jequirity  is 
their  rapid  disintegration  in  spite  of  all  precautions,  as  the  ad- 
dition of  boracic  acid,  salicylic  acid,  creosote,  etc.    ::"  ::" 

*  *  *  We  have  never  seen  any  accident  due  to  the  use 
of  this  remedy,  although  we  have  treated  more  than  one  hun- 
dred cases  with  strong  macerations  of  jequirity  of  six  and  even 
seven  per  cent.    The  success  remained  often  behind  our  hopes. 
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but  never  have  the  eyes  which  were  treated  witli  jequirity  suf- 
fered any  damage  from  this  agent. 

It  was,  therefore,  not  this  consideration  which  prompted  us 
to  use  the  jequirity  powder,  but  the  annoyance  caused  by  hav- 
ing to  prepare  a  fresh  maceration  for  almost  every  patient,  in 
order  to  get  a  good  effect. 

Instead  of  applying  the  powder  directly  to  the  conjunctiva,  we 
prefer  to  dust  it  onto  the  inner  surface  of  the  lids  with  a  camel's 
hair  brush.  The  eye  is  then  allowed  to  rest  for  a  few  minutes. 
The  mechanical  action  of  the  powder  causes  some  redness  and 
lachrymation,but  no  pain  worth  mentioning.  We  usually  apply 
it  a  second  time,  and  even  a  third  time,  when  we  think  it  necess- 
ary to  cause  a  violent  inflammation.  Before  sending  the  patient 
to  his  home,  we  take  the  precaution  to  wipe  all  powder  collected 
in  the  lower  conjunctival  tornix  away  with  the  finger,  as  a 
jequiritic  eschara  in  this  location  might  cause  the  formation 
of  a  symblepharon  and  even  of  a  certain  degi*ee  of  entropium  of 
the  lower  lid. 

About  thirty  patients  have  been  thus  treated  and  all  except 
the  first  few,  have  not  been  kept  in  the  infirmary,  but  have  been 
sent  home  with  a  simple  treatment  with  sulphate  of  copper  or 
nitrate  of  silver.  The  lack  of  sufficient  space  forced  us  to  act 
in  this  way.  Their  stay  in  the  hospital  would  of  course,  be 
preferable.    *    *  * 

*  *  *  "yye  uave  to  state  here,  that  the  jequirity  powder, 
dusted  twice  or  three  times  into  the  eyes,  as  described  above, 
within  a  quarter  of  an  hour,  develops  a  jequiritic  inflammation, 
which  is  at  least  equal  in  intensity  and  in  duration  to  the  one 
resulting  from  the  use  of  a  five  per  cent  maceration.  In  this 
we  differ  from  A.  Alt's  opinion,  and  this  difference  is  undoubt- 
edly due  to  the  fact,  that  we  use  the  powder  much  more  freely 
than  he  does,  since  he  makes  only  one  application  and  that  even 
limited  to  one  or  the  other  lid.  With  these  reservations  we 
agree  with  the  American  surgeon  in  proclaiming  the  superiority 
of  this  new  method  of  the  application  of  jequirity.  It  seems  to 
us  that  the  powder  is  called  upon  to  take  the  place  of  the  macera- 
tions which  have  until  now  almost  exclusively  been  used  by 
those  who  had  confidence  in  jequiritism. 


CORRECTION. 


Dr.  Dudley  S.  Reynolds  asks  us  to  have  the  following  correc- 
tion made  in  his;  article  "The  prolate  lens  of  Dr.  Fox"  April 
1886,  page  95: 

14th  line  from  below  read 

+  11  D  60°  +  12  D  35°  +  15  D  150° 

instead  of  +  11  D  60°  +  15  D  35°  +  16  D  150° 


'134) 


THE  RATIONAL  METHOD  OF  TREATING  CATARACT 
PATIENTS    TO    THE    EXCLUSION    OF  COM- 
PRESSES, BANDAGES  AND  DARK  ROOMS. 


BY  JULIAN  J.  CHISOLM,  M.  D. ,  OF  BALTIMORE,  1ID. 


J.  W.,  aet.  71,  had  cataract  fully  formed  in  left  eye  and  form- 
ing in  right.  He  was  healthy,  had  good  light  perception  in  the 
cataractous  eye,  and  was  anxious  to  have  sight  restored. 

The  left  lens  was  removed  under  the  anaesthetic  influence  of  a 
four  per  cent  solution  of  the  muriate  of  cocaine.  Graefe's  linear 
section  with  iridectomy  upwards.  After  lens  extraction  patient 
counted  fingers  readily.  The  eye  was  washed  with  a  biniodide 
of  mercury  solution  one  part  to  twenty  thousand  of  water,  then  a 
few  drops  of  a  one  per  cent  solution  of  atropia  were  applied  and 
the  eyes  closed.  Instead  of  the  cloths,  compresses  and  retaining 
bandages,  the  lid  of  each  eye  was  kept  closed  by  a  piece  of  isin- 
glass plaster  2^  inches  long  by  i£  inches  wide.  The  piece  of  plas- 
ter made  thoroughly  pliant  by  being  soaked  in  water,  was  spread 
over  the  lids  from  brow  to  cheek  and  carefully  adjusted  by  strok- 
ing it  with  the  rubber  spoon,  used  for  pressing  out  the  lens.  In 
a  very  few  minutes  this  piece  of  diaphanous  silk  plaster  was  dry, 
and  the  patient  was  ready  to  walk  from  the  operating  table  to 
his  bed  in  the  fourth  story  of  the  hospital.  He  was  treated  in  the 
open  ward  and  not  in  a  dark  room,  on  the  reasonable  belief  that 
as  the  patient  stood  strong  light  before  the  cataract  was  removed, 
the  closed  lids,  the  substitute  for  the  cataractous  screen,  ought  to 
be  a  sufficient  protection  now.  The  room  had  blue  curtains  to  ex- 
clude harsh  light  and  for  the  comfort  of  other  ward  inmates. 
When  in  bed,  the  patient  was  told  to  seek  the  most  comfortable 
position,  lying  on  his  back  or  on  either  side  at  his  pleasure.  He 
could  get  up  for  calls  of  nature,  and  sit  up  at  meals,  the  only 
restriction  being  to  keep  his  hands  from  the  eyes  and  from  the 
adhesive  straps. 

2d.  day. — Patient  reports  a  comfortable  night.    He  has  had 
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no  pain.  The  adhesive  straps  are  smooth  and  hold  on  firmly. 
No  treatment  necessary. 

3d.  day. — Patient  continues  to  improve;  one  eye  feels  as  well 
as  the  other;  he  has  had  no  discomfort  of  any  kind.  No  treat- 
ment. 

4th.  day.  Patient  has  been  sitting  up,  feels  well,  straps  hold- 
ing nicely.  No  new  adjustment  necessary.  A  drop  of  a  one 
per  cent  solution  of  atropia  was  put  at  the  inner  canthus.  It 
found  its  way  under  the  strap,  along  the  border  of  the  outspread 
lashes  and  into  the  eye.  Not  enough  was  put  to  displace  the 
plaster,  and  what  remained  outside  of  the  lid,  was  soon  evapor- 
ated; no  other  treatment. 

5th.  day. — The  patient  has  had  no  discomfort  of  any  kind. 
He  sleeps  well  and  eats  heartily.  The  adhesive  straps  are  still 
smoothly  adherent.  If  there  had  been  any  lachrymation,  it  had 
evaporated  from  the  surface  of  the  adhesive  plaster  as  fast  as  it 
had  exuded  from  the  eye,  and  had,  therefore,  left  no  trace  of  its 
presence.  As  the  patient  has  had  no  trouble  whatever,  during 
the  past  five  days  from  the  time  of  operation,  the  presumption  was 
that  the  corneal  wound  had  healed  and  that  the  lid  support  was 
no  longer  needed.  The  straps  were  removed  from  both  eyes  to- 
day. The  eyes  opened  promptly,  bearing  the  moderate  light  of 
the  room  without  watering.  A  few  drops  of  the  four  per  cent 
solution  of  atropia  were  instilled  into  the  eye  and  the  patient  left 
without  protection.    No  smoked  glasses. 

6th.  day.  Patient  was  found  walking  about  the  ward,  having 
had  no  inconvenience  whatever  from  the  exposure.  The  eye  op- 
erated upon  had  some  slight  injection,  but  not  enough  to  in- 
duce either  photophobia  or  lachrymation.  It  seems  as  far  ad- 
vanced in  convalescence,  as  the  most  successful  catai'act  extrac- 
tions, treated  by  compresses,  bandages  and  dark  rooms,  three 
weeks  after  operation. 

8th.  day.  Found  the  patient  sitting  at  the  window  with  cur- 
tain raised,  cleaning  his  nails  with  his  penknife.  He  could  look 
out  into  the  sunny  street  without  any  inconvenience,  and  is  re- 
ally ready  for  discharge  from  the  hospital,  but  will  be  kept  a  few 
days  longer  for  inspection  only. 

Since  the  11th  day  of  May,  sixteen  cataract  extractions  have 
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been  performed  at  the  Presbyterian  Eye  and  Ear  Charity  Hospi- 
tal, on  patients  in  public  wards  and  in  private  rooms.  With  all 
of  these,  the  new  method  was  adopted.  The  sole  dressings  to 
the  eyes  were  pieces  of  diaphanous  isinglass  silk  plaster,  large 
enough  to  extend  from  brow  to  cheek,  and  from  one  canthus  to 
the  other.  These  pieces  were  soaked  in  water  and  then  thor- 
oughly adjusted  to  the  lid  surfaces.  This  one  dressing  usually 
suffices  for  the  entire  treatment.  If  the  straps  become  detached 
at  the  edges,  as  they  did  in  some  instances,  they  were  replaced 
by  fresh  ones. 

These  patients  were  all  operated  upon  in  the  operating  room 
on  the  second  floor  of  the  hospital,  and  all  under  the  anaesthetic 
influence  of  cocaine. 

They  walked  to  their  rooms  immediately  after  the  operation, 
ascending  to  the  third  and  fourth  stories. 

When  put  to  bed,  the  only  instruction  to  them  was  to  leave  the 
eye  undisturbed. 

No  restrictions  were  put  on  their  movements,  nor  as  to  diet. 

One  patient  was  found  walking  about  on  the  second  day.  Sev- 
eral got  out  of  bed  on  the  third. 

At  no  time  were  the  rooms  so  dark  that  reading  by  others 
could  not  be  enjoyed. 

No  water  dressings  were  used. 

The  straps  were  finally  removed  on  the  5th,  or  6th.  day. 

All  the  patients  bore  the  ordinary  room  light  without  photo- 
phobia or  lachrymation,  and  without  the  protection  of  smoked 
glasses. 

By  the  7th.  or  8th.  days,  patients  were  able  to  move  about  the 
house  with  eyes  unprotected  and  with  a  degree  of  comfort  un- 
known during  the  previous  eight  years  existence  of  the  hospital, 
and  to  the  582  patients  from  whom  cataracts  have  been  extracted 
up  to  the  11th.  of  May,  1886. 

The  revolution  in  the  after  treatment  of  cataract  and  iridecto- 
my patients  in  this  hospital  is  complete.  From  this  time  hence, 
all  bandages,  compresses  and  dark  rooms  will  be  among  the 
things  of  the  past,  to  be  remembered  only  by  the  discomforts 
which  they  occasioned. 

From  my  month's  experience  I  am  forced  to  the  conviction 
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that  the  hyperaemia,  photophobia,  lachrymation  and  painful 
weakness  of  eyes  after  cataract  extraction,  are  largely,  if  not  al- 
together, clue  to  the  methods  of  eye  dressing  in  universal  use, 
and  are,  therefore,  induced  by  the  treatment  and  not  by  the 
disease. 

A  patient  applies  for  treatment  with  matured  cataracts.  He 
stands  light  perfectly  well  up  to  the  moment  of  operation. 
While  lying  on  the  operating  table,  with  cataract  extracted, 
with  pupil  doubly  enlarged  by  the  iridectomy  and  with  the 
strongest  light  in  the  face,  he  suffers  no  inconvenience  and  makes 
no  complaint  of  its  harshness.  When  the  lids  are  closed,  the 
amount  of  light  straying  through  them  into  the  eyes  is  about  the 
same  as  that  to  which  he  was  accustomed  before  the  cataract  was 
extracted.  Which  is  the  more  reasonable  mode  of  treatment, 
leave  him  in  this  natural  condition,  or  at  once  plunge  him  into 
utter  darkness  by  covering  the  eyes  with  bandages  and  compresses, 
and  by  putting  him  in  a  room  so  dark  that  even  his  attendants 
can  not  see  to  get  about.  When  he  emerges  from  this  confine- 
ment at  the  end  of  eight  or  ten  days,  by  the  removal  of  the  ban- 
dages, is  it  surprising  that  the  eyes  should  weep,  and  that  light 
should  be  painfully  offensive  ?  Try  your  good  eyes  without  op- 
eration with  the  bandages,  and  see  if  they  will  not  behave  in  a 
similar  manner. 

Then  again  as  to  bandaging.  We  do  it,  believing  that  the  in- 
cised corneal  wound  requires  support,  which  it  undoubtedly 
does;  but  do  we  fulfil  the  indications  by  the  methods  we  adopt  \ 
Heretofore  I  have  thought  so  when  I  applied  over  each  eye  a 
square  piece  of  soft  wetted  cloth,  then  a  ball  of  raw  elastic  cot- 
ton which  the  supporting  bandages  would  press  equally  on  all 
parts  of  the  wounded  eyeball.  Grant  that  this  was  all  secured 
and  that  the  proper  support  was  obtained,  when  the  patient 
leaves  the  operating  room,  what  is  the  condition  when  he  gets 
into  bed  ?  His  movements  upon  the  pillow  draw  necessarily, 
the  bandage  unequally  toward  the  side  pressed  by  the  head.  No 
bandage,  however  elastic  and  however  nicely  adjusted,  can  keep 
up  at  all  times  in  the  varied  positions  of  the  head,  equable  pres- 
sure on  any  one  surface.  Admit  this,  then  we  must  acknowl- 
edge that  there  are  times  when  the  eye  may  be  irregularly  com- 
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pressed,  and  that  even  before  the  lips  of  the  corneal  wound  be- 
come adherent.  Possibly  this  irregularity  may  even  displace 
them  after  union  has  started,  and  therefore,  might  be  positively 
detrimental. 

Now,  let  us  look  at  the  new  method  of  support,  using  natural 
means  only.  For  how  many  years  has  the  tarsal  cartilage  of  the 
upper  lid,  thoroughly  moulded  to  the  rotundity  of  the  eye  ball, 
heen  its  constant  support.  Let  us  make  use  of  this  eye  splint  which 
nature  has  especially  prepared  with  its  bandage  all  complete,  in 
an  orbicular  palpebral  muscle,  which  knows  just  how  much 
tonic  contraction  is  necessary  to  keep  any  part  of  the  eye  sur- 
face uniformly  compressed.  If  a  piece  of  isinglass  plaster,  hav- 
ing itself  no  perceptible  weight,  is  made  uniformly  adherent  to 
the  surface  of  the  lids,  from  brow  to  cheek,  keeping  the  free 
edges  of  the  lids  in  juxtaposition  and  ensuring  a  continuous  mus- 
cular tonicity,  then  have  we  in  reality  found  a  perfect  eye  dress- 
ing for  cataract  patients.  This  dressing  does  not  tramel  any 
other  part  of  the  body  than  the  part  operated  upon,  and  no 
movement  of  the  patient  can  possibly  disturb  it.  With  this  sim- 
ple dressing  the  patient  rolls  about  in  bed  at  his  pleasure  with- 
out fear  of  injury  to  the  eye. 

The  comfort  to  the  patient  is  immense.  The  comfort  to  the 
attendant  incalculable.  There  is  no  longer  the  dreaded  darkness 
to  the  patient,  nor  the  gloomy  room  to  the  attendant.  We  hear 
of  no  more  stumbling  over  furniture  nor  complaints  from  friends 
that  their  eyes  have  been  made  weak  by  the  confinement.  Then 
when  the  straps  ai*e  removed  and  the  eyes  are  opened,  the  sur- 
geon sees  for  himself  the  good  strong  eye,  instead  of  hearing 
from  the  darkness  the  complaint  of  the  patient,  that  tears  are 
streaming  down  his  face  from  the  little  light  which  his  over- 
bandaged  eyes  cannot  now  stand.  From  this  point  convalescence 
is  rapid.  In  a  very  few  days  patients  are  ready  for  dismissal,  and 
that  without  having  used  any  protection  spectacles.  Still  ad- 
vise patients  on  leaving  the  hospital  to  use  smoked  glasses  for 
the  sunny  streets.  I  have  already  had  some  to  discard  this  ad- 
vice as  unnecessary.  Two  patients  came  for  inspection  to  my 
office,  four  days  after  their  dismissal  from  hospital,  and  two  weeks 
after  the  cataract  extraction  operation,  walking  through  the 
bright  streets  without  any  protection  whatever. 
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Of  the  sixteen  cases  of  cataract  extraction  treated  by  this  new 
method,  three  of  whom  being  very  recently  operated  on  are  still 
with  closed  eyes  under  the  adhesive  straps.  I  have  had  the  most 
gratifying  results.  Most  of  them  have  been  brilliant  illustrations 
of  the  efficacy  of  this  simple  treatment.  In  no  case  have  I  had 
the  weeping  eyes  of  a  former  experience,  all  of  them  standing 
the  light  well  the  day  the  adhesive  strap  was  removed.  It  is  a 
revolution  complete  in  eye  dressings,  and  experience  has  proved 
it  to  be  a  wise  and  veiy  beneficial  change,  which  must  meet  with 
universal  acceptance,  even  if  it  does  break  up  one  of  our  long 
and  most  confirmed  habits. 

With  cocaine  as  the  local  anaesthetic,  and  adhesive  straps  as  the 
eye  dressing,  with  light  rooms  in  which  friends  can  read  for  the 
entertainment  of  those  operated  upon,  cataract  patients  will  in 
the  future  have  little  to  dread  from  pain  or  confinement. 


ENUCLEATION  IN  PANOPHTHALMITIS,  WITH  A 
FATAL  CASE 


BY  C.  M.  HOBBY,  M.  D.,  IOWA  CITY,  IA. 

Undue  reverence  for  the  teaching  of  the  great  clinicians  of 
the  past,  is  not  the  most  striking  characteristic  of  American  sur- 
geons, yet  at  the  last  session  of  the  American  Medical  Associa- 
tion, the  suggestion  that  it  was  entirely  safe  to  dispense  with 
the  traditional  dark  room  after  cataract  operation,  received  but 
little  favor,  while  there  seemed  to  be  an  approach  toward  unity 
in  the  belief  that  enucleation  in  panophthalmitis  was  entirely 
safe,  notwithstanding  the  hitherto  generally  accepted  doctrine, 
that  the  danger  to  life  under  such  conditions  was  much  greater, 
than  in  enucleation  under  ordinary  circumstances.  It  seems  to 
the  writer  that  the  confinement  of  patients  after  operation,  in 
dark,  and  necessarily  unwholesome  apartments,  has  no  scientific 
explanation,  while  the  anatomical  relations  of  the  diseased  organ 
and  the  pathological  process,  in  panophthalmitis,  combine 
with  the  ripe  experience  of  Von  Graefe,  and  the  occasional 
experience  of  many  others,  to  teach  that  enucleation  of  the  pan- 
ophthalmitic  eye,  is  accompanied  with  such  an  amount  of  risk  to 
life,  as  to  make  the  operation  warrantable  only,  where  the  op- 
portunity for  gain  is  commensurate  with  the  risk. 

As  this  subject  will  doubtless  be  fully  discussed  at  the  next 
meeting  of  the  American  Medical  Association,  I  will  present, 
without  comment,  the  notes  of  a  case  in  point,  kindly  furnished 
by  my  friend,  Dr.  A.  E.  Rockey. 

March  5th,  1886,  P.  B.,  age  45,  German,  stone  mason.  The 
patient's  right  eye  had  received  an  injury  from  a  fragment  of 
stone,  in  the  spring  of  1883,  and  had  been  troublesome  since. 
During  examination,  while  separating  the  swollen  lids,  the  nu- 
clear portion  of  the  lens  escaped,  the  condition  was  markedly 
one  of  panophthalmitis. 

April  1st.  Enucleation. 
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April  2d.  Has  felt  well  since  the  operation,  no  pain,  appetite 
normal.  10  A.  M.,  slight  chill  followed  rapidly  by  thirst,  fever 
nausea,  vomiting  and  delirium.  1  p.  ML  Pulse.  145.  tempera- 
ture 103°. 

April  3d.    Delirium  continued  through  the  night  and  day. 
and  during  the  evening  of  this  day,  he  became  comatose. 
April  4th.    Comatose.    Death  at  6  p.  m. 


EIGHT  ENUCLEATIONS  OF  PANOPHTH ALMITIC  EYE- 
BALLS.   NO  ANTISEPSIS.    NO  MENINGITIS. 


BY  ADOLF  ALT,  31.  D. 

The  foregoing  paper  by  Dr.  Hobby  in  connection  with  a  num- 
ber of  papers  on  the  subject  of  meningitis  and  death  following 
the  enucleation  of  eyes  while  suffering  from  purulent  panoph- 
thalmitis, prompted  me  to  look  through  my  notes  and  to  collect 
the  cases  of  panophthalmitis  in  which  I  had  enucleated  such  eye- 
balls. The  number  would  probably  have  been  a  larger  one,  had 
I  kept  a  record  of  all  the  enucleations  I  performed  in  various 
charitable  institutions.  Those  here  presented  are  from  my 
private  practice  and  reference  is  only  made  to  cases  in  which  I 
made  the  microscopical  diagnosis  of  purulent  panophthalmitis. 

I  have  not  employed  any  antiseptic  agents  in  these  cases,  ex- 
cept plenty  of  water.  After  the  operation,  when  all  bleeding 
had  stopped,  I  bandaged  the  eyes  with  absorbent  cotton  and  a 
flannel  bandage,  exerting  some  pressure  on  the  tissues  of  the 
orbit.  This  bandage  was  invariably  left  in  situ  for  twenty-four 
hours,  then  changed  once  every  twenty-four  hours  for  three  or 
four  days.    After  that  no  further  protection  was  employed. 

Case  I.  G.  B.  C,  set.  29.  The  left  eye  had  been  injured 
four  years  previously,  while  he  was  at  sea.  What  the  injuring 
foreign  body  was,  could  not  be  made  out  exactly.  He  called 
it  a  "spark".  Ever  since  he  has  been  subject  to  intermittent 
inflammations,  one  attack  of  which,  however,  seems  to  have 
been  gonorrhceal  in  character.  During  this  latter  attack  sight 
was  lost.  A  few  days  before  consulting  me,  he  had  suddenly 
felt  a  severe  pain  in  this  eye,  while  sitting  in  the  theater,  and 
pain  and  inflammation  had  continuously  grown  worse  since, 
and  the  fellow-eye  began  to  show  signs  of  sympathetic  irritation 
(which  later  on  developed  into  sympathetic  iritis). 

The  left,  blind,  eye,  when  I  saw  him,  showed  chemosis,  lachry- 
mation,  old  scars  of  the  cornea  in  which  a  new  ulcerative  pro- 
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cess  was  going  on.  The  anterior  chamber  was  filled  with  pus,  and 
no  details  of  the  interior  of  the  eye  could  be  detected.  Tension 
was  normal,  the  eyeball  painfull  to  the  touch. 

I  performed  enucleation  the  day  after  this  examination.  No 
untoward  symptom  followed  the  operation,  and  the  healing  was 
undisturbed. 

The  histological  examination  proved  this  to  be  a  case  of  puru- 
lent panophthalmitis,  the  whole  uveal  tract,  the  retina  and  optic 
papilla  being  affected. 

Case  II.  J.  A.,  27  years  of  age.  While  chiselling  iron, 
patient  was  struck  by  a  foreign  body  in  the  right  eye  three  days 
previously.  The  eye  had  at  once  become  very  badly  inflamed 
and  painful.  There  was  a  suppurating  wound  in  the  corneo- 
scleral region,  inwards,  covered  by  the  chemotic  conjunction. 
The  lower  half  of  the  anterior  chamber  was  filled  with  fibrinous 
pus,  the  iris  was  greenish  and  swollen,  the  pupil  drawn  towards 
the  wound,  the  lens  grayish.  No  reflex  could  be  obtained  from 
the  fundus  oculi. 

I  performed  enucleation  at  once.  The  healing  was  perfectly 
gentle  and  undisturbed,  although  the  wound  reopened  during 
the  operation,  and  some  of  the  pus  was  evacuated. 

The  histological  examination  showed  a  well  developed  puru- 
lent panophthalmitis  due  to  a  small  piece  of  iron  embedded  partly 
in  the  vitreous  body  and  partly  in  the  retina  and  choroidea  near 
the  macula  lutea. 

Case  III.  Mrs.  T.  H.,  25  years  old.  Patient  had  lost  the 
right  eye  some  years  previously  by  a  blennorrhceal  conjuctivitis, 
probably  of  gonorrhceal  origin.  The  blind  and  disfigured  eye 
had  given  her  no  discomfort  until  within  the  last  week,  when  it 
got  suddenly  and  without  any  known  cause  very  badly  inflamed, 
and  painful. 

When  I  saw  her  there  was  considerable  swelling  of  the  lids  and 
chemosis.  The  eyeball,  which  was  staph ylomatous,  showed  a 
whitish-yellow  cornea  with  a  central  ulcer  through  which  a  cal- 
careous lens  was  falling  forwards.  No  further  details  could  be 
made  out. 

The  following  day  patient  decided  to  get  rid  of  the  annoy- 
ance this  eye  gave  her,  and  I  performed  the  enucleation  the 
same  day. 
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Nothing  remarkable  followed  the  operation,  and  the  healing 
was  perfectly  normal. 

Purulent  panophthalmitis  of  a  high  degree  was  found  on  histo- 
logical examination. 

Case  IV.  H.  Z.,  set.  42.  Patient  had  cataract  in  the  right 
eye  and  pterygium  on  both  eyes.  While  stooping  down  four 
days  previously  he  had  struck  the  right  eye  on  a  sharp  bed-post 
and  fallen  down  unconscious.  When  he  awoke,  the  eye  was 
soft,  totally  blind  and  painful,  the  lids  began  to  swell  and  a 
severe  inflammation  gradually  developed. 

When  I  saw  the  patient,  the  lids  were  very  much  swollen,  and 
there  was  a  great  deal  of  chemosis.  There  was  a  rent  in  the 
cornea  extending  on  both  sides  into  the  sclerotic  and  through 
the  ciliary  body,  with  prolapse  of  the  iris  and  the  ciliary  body. 
No  ant.  chamber.  The  eye  was  very  painful.  I  snipped  off  the 
prolapsed  portions  of  the  uveal  tract  and  ordered  ice-applications 
etc.  Yet,  the  inflammatory  process  did  not  seem  to  be  in  the 
least  influenced  by  the  treatment,  on  the  twelfth  day  I  enucleated 
the  eyeball. 

The  histological  examination  showed  the  eye  to  be  in  a  very 
active  state  of  purulent  panophthalmitis. 
The  healing  was  short  and  undisturbed. 

Case  V.  Mrs.  M.  S.,  set.  64.  Patient  was  treated  at  the 
Female  Hospital  for  some  specific  affection,  when  the  left  eye, 
which  had  been  blinded  by  ulcerations  due  to  trachoma  became 
very  badly  inflamed  and  painful. 

When  I  saw  the  patient,  there  was  oedema  of  the  lids,  chemosis, 
ulcerative  perforation  of  the  cornea  (which  latter  was  leucoma- 
tous  but  now  appeared  yellowish).  The  pain  was  excruciating, 
and  nothing  seemed  to  be  able  to  allay  it.  After  having  ob- 
served the  case  for  a  short  period,  I  decided  to  enucleate  the 
eyeball. 

On  histological  examination  it  presented  a  uveal  tract  in  a 
high  state  of  purulent  infiltration;  the  vitreous  body  also  was 
one  mass  of  pus. 

No  untoward  symptoms  followed  the  operation. 

Case  VI.  J.  R.,  8  years  old.  Three  weeks  before  I  was 
consulted,  the  patient's  right  eye  had  been  struck  by  the  end  of 
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a  piece  of  steel- wire  which  when  cut,  had  rebounded  with  con- 
siderable force.  Great  pain  and  swelling  of  the  lids  had  fol- 
lowed three  days  after  the  injury.  This  had  been  declared  to  be 
erysipelas  and  been  treated  accordingly.  When  I  saw  the  pa- 
tient there  was  immense  swelling  of  the  lids,  chemosis  and 
exophthalmus.  The  cornea  was  partially  necrotic.  The  anterior 
chamber  was  filled  with  pus.  In  the  inner  upper  ciliary  region 
the  sclerotic  showed  a  round  opening,  as  if  punched  through, 
which  was  filled  with  pus.  No  perception  of  light.  Severe 
pain  and  head-ache. 

Being  afraid  to  enucleate  at  this  stage,  I  kept  the  patient  un- 
der close  observation  for  six  days,  during  which  period  the  eye 
was  kept  continually  cool  with  iced  compresses.  As  soon  as  the 
most  active  stage  of  the  purulent  inflammation  was  over,  I  enu- 
cleated the  eyeball.  The  enucleation  was  very  difficult,  since 
Tenon's  capsule  was  perfectly  obliterated  by  tough  connective 
tissue.  The  healing  was  absolutely  normal.  The  histological 
examination  proved  the  case  to  be  one  of  purulent  panophthal- 
mitis. 

Case  VII. — A.  M.,  53  years  of  age.  Patient  consulted  me  on 
account  of  attacks  of  pain  in  the  left  eye.  This  eye  had  been 
injured  in  his  trade  (stone  cutting),  and  had  become  blind  several 
years  previously.  There  was  no  scar  visible  on  the  eye-ball,  but 
in  the  anterior  chamber  lay  the  dislocated,  shrunken  and  cata- 
ractous  lens.  The  eye  was  considerably  irritated,  painful  to  the 
touch  and  spontaneously.    V  =0.  +  T  1. 

The  next  day  I  tried  to  remove  the  crystalline  lens  from  the 
anterior  chamber,  but  as  soon  as  the  patient  came  under  the  in- 
fluence of  chloroform,  the  lens  disappeared  in  the  vitreous 
body. 

The  day  after,  the  lens  was  again  in  the  anterior  chamber  and 
caused  a  renewed  attack  of  pain.  This  time  I  tried  to  remove 
the  lens  from  the  eye,  without  an  anaesthetic,  and  while  the  pa- 
tient sat  upright.  After  having  made  the  counter-puncture,  I 
allowed  the  aqueous  humor  to  escape.  Everything  had  gone 
well,  when,  just  as  I  had  completed  my  section,  the  patient 
squeezed  the  lids  together  in  such  a  way  that  the  speculum  and 
a  large  quantity  of  vitreous  body  shot  out  of  the  eye.    The  lens 
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fell  back  into  the  vitreous  body,  and  the  repeated  attempts  to  re- 
duce or  snip  oft"  the  pi'olapsed  iris  were  frustrated  by  the  totally 
unmanageable  patient. 

A  purulent  panophthalmitis  resulted  from  this  operative  trau- 
matism, and  on  the  ninth  day  after  it  I  was  forced  to  enucleate 
the  enormously  painful  eyeball. 

The  healing  was  quick  and  normal. 

Case  VIII. — A.  W.  C,  a?t.  52,  farmer.  Patient's  left  eye 
had  years  pi'eviously  been  injured  by  a  thorn,  and  had  been  al- 
most blind.  Three  weeks  previous  to  my  seeing  him  he  had 
taken  cold  in  that  eye  and  had  since  suffered  excruciating  pain 
with  it,  which  was  not  relieved  when  the  eye  burst.  When  I 
saw  him  the  cornea  was  almost  all  over  superficially  necrosed,  a 
perforation  in  the  lower  outer  quadrant  was  plugged  by  iris  tis- 
sue. The  anterior  chamber  was  filled  with  pus.  V.  ==  . 
— T.  1.    There  was  some  chemosis. 

I  performed  enucleation  the  same  afternoon  under  chloroform, 
although  the  patient  was  consumptive,  and  had  a  large  cavern 
in  the  left  lung.  During  the  operation  the  eyeball  burst,  and  a 
large  quantity  of  pus  was  discharged. 

No  untoward  symptoms  followed  the  operation.  The  histo- 
logical condition,  as  in  the  former  cases,  proved  it  to  be  a  case 
of  purulent  panophthalmitis. 


As  it  has  long  been  stated  that  enucleation  of  a  panophthal- 
mitic  eye-ball  is  dangerous  to  life,  and  as,  of  late,  the  number 
of  cases  in  which  meningitis,  either  fatal  or  nearly  so,  followed 
the  operation,  seems  to  have  become  rather  frequent,  I  think,  in 
order  to  come  at  the  real  truth,  the  experience  of  such  enuclea- 
tions which  were  not  followed  by  any  untoward  symptom  should 
also  be  reported.  The  old  dogma  that  purulent  panophthalmi- 
tis of  one  never  led  to  any  sympathetic  affection  of  the  fellow 
eye  has,  in  the  light  of  more  recent  researches,  to  be  abandoned. 
Although  I  have  in  the  foregoing  only  given  cases  from  my 
own  private  practice,  I  know  of  a  good  man}-  more  cases  from 
the  practice  of  others  since  I  had  occasion  to  histologically  ex- 
amine the  enucleated  eyes.     The  possibility  of  danger  in  these 
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cases  cannot,  of  course,  be  denied,  but  it  seems  to  me  that  this 
danger  is  at  present  being  considerably  overrated.  It  even 
seems  to  me  that  the  danger  of  infection  of  the  meninges  and 
brain  would  be  decidedly  increased  by  allowing  an  eyeball  filled 
with  pus  to  remain  in  the  orbit,  and  its  lymphatics  in  continuity 
with  those  of  the  cranial  cavity. 


FOUR  CASES  OF  GALEZOWSKFS  METHOD  OF 
CATARACT  EXTRACTION,  THE  LAST 
SLIGHTLY  MODIFIED 


BY  H.  CULBERTSON,  M.  D., 
ASSISTANT  SURGEON  U.  S.  ARMY,  RETIRED. 


In  January,  1883,  in  his  journal,  Recueil  Ophtalmologie, 
p.  67,  M.  Galezowski  announced  his  method  of  cataract  extrac- 
tion. At  that  date  he  had  done  sixty-four  operations  ''without 
having  to  deplore  any  serious  accident,"  and  he  states  that  he 
had  from  one-fourth  to  one-third  better  vision,  than  from  Von 
Graefe's  linear  extraction. 

In  the  same  journal,  1885,  p.  91,  he  reports  as  follows:  that 
from  a  total  of  486  cases  of  his  extraction,  without  iridectomy, 
and  performed  at  his  public  and  private  clinic,  there  were 
437  cases  completely  successful, 
37     "     of     iritis  with  obstruction  of  pupil, 
13      "     "      phlegmons  of  the  eye, 

487     "  total. 
It  will  be  noticed  that  there  is  an  error  in  these  results  of  one 
case  excess,  which  can  only  be  corrected  by  M.  Galezowski. 
He  adds  that  there  were 

53    secondary  cataracts  requiring  discission. 
10    cases  of  prolapse  of  vitreous. 
25    hernias  of  the  iris. 

88  cases,  total. 
Thus,  the  completely  successful  cases  equal  89.8  per  cent,  and 
the  phlegmons  of  the  eye  (supposed  to  be  lost)  amounted  to  2.6 
per  cent.  It  is  not  stated  how  many  of  the  complicated  cases 
gained  useful  vision.  Probably  many  did.  In  most  of  the  cases 
of  iritis,  there  were  syphilitic  antecedents  present.    Eight  of  the 
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hernias  of  the  iris  were  caused  by  the  imprudence  of  the  patient, 
and  in  one.  the  cause  was  due  to  an  attack  of  epilepsy,  and  an- 
other was  caused  by  delirium  tremens. 

In  five  cases  of  the  phlegmon  class,  the  cause  was  wounds  or 
traumatisms  from  imprudence.  In  five  the  patients  were  glyco- 
suric.  Five  cases  of  suppuration  of  the  flap  occurred,  which 
was  arrested  in  each  by  carbolic  spray  cast  upon  eye  ball  and 
wound. 

His  operation  is  performed  as  follows: 

1st.  The  eyelids  are  separated  with  a  speculum,  and  the  eye- 
bail  is  secured  below  the  cornea  by  fixation  forceps  and  the  eye 
rolled  downwards. 

2nd.  "With  a  fine  pointed  narrow  Von  Graefe  knife,  puncture 
is  made  at  the  corneo-sclerotic  junction  3  mm.  above  the  horizon- 
tal diameter  of  the  comea. 

3rd.  The  point  of  the  knife  is  passed  to  the  lower  border  of 
the  previously  dilated  pupil,  and  the  capsule  is  divided  with  it 
from  below  upwards  to  the  upper  limits  of  the  pupil  by  depres- 
sion of  the  handle  of  the  instrument,  the  point  describing  the 
arc  of  a  circle,  the  blade  of  the  knife  is  not  turned  on  its  axis; 
then  the  counter-puncture  is  made  opposite  the  point  of  punc- 
ture :  ( when  this  method  was  first  proposed,  the  capsule  was  also 
incised  horizontally  before  counter-puncturing). 

4th.  The  incision  is  carried  upwards  and  slightly  forwards  and 
completed  wholl}"  within  the  cornea,  at  two  millimetres  from  the 
upper  corneal  margin. 

5th.  The  speculum  and  forceps  are  withdrawn. 

6th.  The  upper  eyelid  is  elevated  with  the  right  little 
finger,  and  at  the  same  time  pressure  is  made  upon  the  upper 
border  of  the  sclerotic  above  the  apex  of  the  incision  with  the 
curette  with  the  same  hand. 

7th.  With  the  thumb  of  the  left  hand  pressure  is  made, 
through  the  lower  lid,  upon  the  inferior  border  of  the  cornea. 
The  lens  escapes  without  difficulty. 

8th.  If  the  iris  is  within  the  wound,  it  is  replaced  with  a  silver 
stylet. 

9th.  Eserine  is  instilled. 

10th.  Weak  carbolic  solution  is  sprayed  upon  the  eye  ball  for 


Galezowskis  Method  of  Cataract  Extraction. 


151 


two  minutes,  and  the  eye  is  bandaged  and  carbolized  dressings 
applied. 

He  lays  great  stress  upon  these  carbolized  dressings.  In  the 
Recueil  d' 0_phtalmologie,  1885,  p.  577,  he  refers  to  the  fact 
that  he  has  caused  to  be  made  thin  gelatine  wafers  impregnated 
with  cocaine  and  mercuric  bichloride,  the  former  of  which,  I  be- 
lieve, he  employs  during  the  extraction.  This  wafer  is  placed 
over  the  corneal  wound  and  cornea  and  front  of  eye  ball  beneath 
the  eyelids,  after  the  carbolic  spraying.  It  remains,  is  slowly 
dissolved,  and  serves  to  keep  the  wound  in  apposition,  and 
assists  in  closing  the  anterior  chamber  by  its  adhesion  to  surround- 
ing parts,  and  also  serves  to  constantly  soothe  and  disinfect  the 
eye. 

He  never  excises  the  iris  except  for  the  following  reasons: 
when  it  falls  in  front  of  the  knife  and  is  cut;  in  traumatic  catar- 
acts with  synechia  posterior;  in  case  it  covers  the  lens,  like  a 
cap,  preventing  its  escape;  and  when  it  has  been  ruptured  by 
the  hard  or  voluminous  lens. 

He  has  done  several  extractions  successfully  by  this  plan, 
when  there  was  present  chronic  inflammation  of  the  lachrymal 
passages.  I  have  imported  some  of  these  wafers,  but  decided 
not  to  use  them,  fearing  changes  might  have  taken  place  in  the 
cocaine  in  them,  which  would  retard  the  healing  of  the  corneal 
wound  or  induce  inflammation,  and  believing  that  fresh  solutions 
only  should  be  used  of  cocaine. 

The  following  are  some  of  the  cases  in  which  Galezowski's 
method  has  been  employed,  the  last  of  which  has  been  modified 
somewhat  from  the  plan  of  that  operation. 

Case  I.  Mrs.  N.  D.,  aged  73  years,  feeble  but  without  visi- 
ble disease,  has  double  nuclear  cataracts,  the  inght  mature. 
August  21st,  1883,  I  did  Galezowski's  operation  on  the  right 
eye,  without  anaesthetic,  (no  cocaine  known  then),  after  freely 
diluting  the  pupil  with  hyoscine  and  duboisine,  incising  the  cap- 
sule vertically  and  horizontally.  The  cataract  came  out  easily, 
the  incision  adapted  well  and  there  was  no  enclavemcnt  of  the 
iris.  She  had  no  unpleasant  symptoms,  but  the  wound  healed 
slowly  owing  to  her  age  and  feebleness.  Finally  there  was  a 
slight  synechia  posterior  to  anterior  capsule  at  the  upper  and  inner 
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region,  but  the  pupil  was  nearly  round  and  the  capsule  open  at 
its  center.    She  went  home  September  17th,  and   with  proper 

glasses  V.  prox.  =D.  ^  ,  and  V.  Rem.  =T)^'® .  Snellen.  Her 
tt  1  0.20  0.75 

v  s  on  since,  has  much  improved,  as  I  learned  last  January,  by 

tter. 

Case  II.  Mrs.  Mary  V. .  aged.  52,  has  lenticular  cataract 
of  right  eye  of  traumatic  origin.  May  19th,  1885,  I  did  Gale- 
zowski's  operation  under  cocaine,  after  dilating  the  pupil.  The 
vertical  incision  of  the  capsule  only  was  made.  Xo  pain 
was  felt.  The  lens  cortex  was  pasty,  and  some  of  this  remained. 
Duboisine  was  used  after  the  operation.  May  29th,  there  is 
slight  enclavement  of  the  iris  in  the  corneal  wound  in  its  upper 
and  outer  region,  and  the  pupil  is  oval,  from  outwards  above 
and  obliquely  downwards  and  inwards.  The  capsule  is  open. 
She  went  home  on  this  day. 

June  11th  she  returned.  I  opened  the  original  wound,  under 
cocaine,  at  its  outer  part,  drew  out  the  enclaved  iris,  cut  it  off 
with  scissors,  and  got  a  rounded  pupil.  As  the  posterior  cap- 
sule was  clouded,  I  passed  a  fine  iris  hook  through  the  corneal 
incision  and  obtained  with  it  a  central  opening  in  the  posterior 
capsule,  revolving  the  instrument  on  its  axis.  Ice,  anodynes, 
and  full  doses  of  antipyrine  relieved  the  subsequent  pain  and 
fever  so  that  on  June  10th  she  was  up,  about  and  comfortable, 
and  the  following  day  she  returned  home. 

July  23rd  she  came  again.  Her  eye  was  well  and  pupil  and 
capsule  clear.  With  +  D  12.0  s  C  —  D  1.25  cy.  axis  90° 
Right  V.  Rem.  =  D  ^f0-:  and  with  +  D  15.0  s  C  —  D  1.25 
cy.  axis  90°  V.  Right.  Prox.  =  D  Snellen.  I  have  learned 
lately  that  her  vision  is  still  good. 

Case  III.  Miss.  S.  J.  I.,  set  40.  Has  mature  lenticular  cata- 
ract of  right,  (from  a  cow's  horn  hooking  under  superior  orbital 
process)  and  immature  cataract  of  left  eye,  the  latter  from  strik- 
ing her  left  brow  against  an  object.  Is  subject  to  attacks  of  sub- 
acute rheumatism. 

January  28th,  1885.  Operated  by  Galezowski's  method,  modi- 
fied, on  right  eye.  Entered  knife  at  corneal  margin  3  mm.  above 
horizontal  diameter;  after  puncturing  cut  capsule  vertically  and 
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horizontally  with  the  point  of  knife;  counter-punctured  opposite 
to  puncture-point;  cut  up  in  the  sclero-corneal  margin  and  com- 
pleted the  section  in  that  junction  and  not  at  2  mm.  from 
it.  For  some  reason,  not  stated  in  my  notes,  I  did  an 
upper  iridectomy.  The  lens  was  then  delivered  by  stroking 
the  cornea  from  below  upwards,  and  the  fixation  forceps  and 
speculum  were  then  removed,  after  the  corners  of  the  incision 
were  cleared  of  iris  with  a  silver  stylet.  The  pupil  was  previ- 
ously dilated  with  duboisine  and  the  eye  was  anesthetized  Avith 
a  four  per  cent,  f  resh  solution  of  cocaine.  She  felt  the  operation, 
but  the  only  painful  part  of  it  was  during  the  iridectomy. 

January  28th,  Slight  pain  in  eye,  relieved  with  morph.  sulph. 
gr  hi.,  Hydr.  chloral  oij,  croton  chloral,  syrup,  S.  Tea- 
spoonful  every  hour  until  easy.    Took  two  doses. 

January  29th.  Dressed  eye  again  with  cotton  and  bandage, 
and  to-day  applied,  ext.  belladon.  and  morphine  salve,  about 
temple,  over  brow,  side  nose  and  below  lower  lid,  and  dropped 
into  eye,  morning  and  evening,  solution  atropine  sulph.  gr.j.  to 
aq.  5.  Some  supra-orbital  soreness  and  pain.  Under  this  line 
of  treatment,  and  applications  of  hot  cotton  pads  over  the  band- 
ages to  eye,  this  rheumatism  and  irritation  passed  off  slowly. 
There  was  no  iritis. 

February  Kith.  There  is  a  moon  shaped  central  opening  in 
the  anterior  capsule. 

March  17th.    With  +  D  12.0  sp.  C  +  D  2.25  cy.  ax.  90°' 
vision  rem.  =  D  f     and  with  +  D  15.0  sp.  3  +  D  2.25  cy. 
ax.  90°  V.  prox.  =  D  Snellen.     This  case  presents  the 

essential  features  of  M.  Galezowski's  operation,  the  laceration  of 
the  capsule  with  the  point  of  the  knife,  but  (litters  from  it  in  the 
position  of  the  incision,  the  iridectomy,  the  use  of  atropine  and 
the  non-employment  of  disinfectants,  and  the  non-removal  of 
forceps  and  speculum  until  the  operation  was  completed.  The 
case  illustrates  that  an  iridectomy  can  be  done  during  such  an 
operation  and  after  such  an  incision,  and  that  it  was  not  neces- 
sary to  introduce  the  cvstotome  to  lacerate  the  capsule. 

Case  IV.  Mr.  Thomas  P.,  aged  62  years,  a  glass-flattener  by 
profession,  and  rather  a  delicate  man.  He  has  double  cataracts 
non-traumatic,  and  the  left  was  mature  and  was  removed  March 
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23,  1886,  by  Galezowski's  method,  modified  somewhat.  The 
crucial  incision  of  the  capsule  was  made.  I  did  not  remove  the 
fixation  forceps  and  speculum  until  the  escape  of  the  lens;  pres- 
sure was  made  above  the  apex  of  the  incision  just  back  of  the 
sclero-corneal  junction  with  the  curette,  followed  with  gentle 
pressure  with  the  unremoved  forceps  below  in  my  right  hand; 
and  when  the  lens  had  engaged  in  the  incision,  the  curette  was 
withdrawn  from  above  and  used  in  stroking  the  cornea  upwards. 
The  speculum  and  forceps  removed,  the  upper  lid  was  elevated, 
the  patient  directed  to  look  downwards,  and  the  anterior  cham- 
ber washed  out  with  (warm  9S.5°)  a  2^  per  cent  solution  of  bor- 
racic  acid,  pure,  in  distilled  water,  which  had  been  filtered.  This 
was  placed  in  a  tin  cup,  to  the  bottom  of  which  was  attached  a 
rubber  tube,  and  the  latter  was  secured  to  a  Bowman's  cataract 
suction  apparatus,  the  cannula  point  of  which  had  been  cut  off 
square  and  rounded  smoothly.  The  cup,  tube  and  instruments 
were  well  washed  out  with  hot  water,  and  then  with  some  of  the 
boric  solution,  and  the  cup  was  held  by  an  assistant  about  two 
feet  above  the  recumbent  patient.  The  iris  being  in  the  wound 
the  stop-off  of  the  tube  opened,  the  end  of  the  canula  was  not  at 
once  introduced  into  the  anterior  chamber,  but  was  held  over  the 
incision  and  near  it.  The  flowing  fluid  caused  the  iris  to  reenter  the 
anterior  chamber,  and  then  the  canula  was  introduced  while  the 
wash  was  flowing  within  the  area  of  the  little  column  of  water, 
but  directed  not  towards  the  iris,  but  towards  the  inner  surface 
of  the  cornea  and  down  to  opposite  the  level  of  apex  of  the  cor- 
nea, the  barrel  of  the  canula  resting  against  the  incision  of  cor- 
nea gently.  This  brought  out  some  cortex  and  caused  the  pupil 
to  contract  well.  This  done  the  canula  was  withdrawn,  the 
angles  of  the  incision  were  clear  and  the  pupil  round  and  free 
from  capsule,  when  the  eye  was  freely  bathed  in  the  conjunctival 
sac  and  over  the  cornea  with  M.  Panas"  disinfectant  fluid,  which 
is  as  follows: 

B/    Hydr.  biniodidi,  grs.  ^V- 
Alcohol,  5  v.  (by  weight). 
Aqua?  Dist.  f.  o  j  +  iVV  Pmt- 

Dissolve  the  mercury  in  the  alcohol  and  add  the  water  in  a 
large  bottle.    Shake  thoroughly  for  twelve  hours  and  filter. 
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The  solution  of  boric  acid  has  been  recommended  by  Wicher- 
kiewicz,  for  the  same  purpose.  See  Ophthalmic  Review  Jan'y 
1886,  p.  18,  from  the  Klin.  Montsbl.  fuer  Angenheilk.  Nov. 
1885,  p.  478.  My  apparatus  is  more  simple,  however,  than  his. 
But  this  gentleman  like  myself  and  others  are  indebted  to  W.  A. 
McKeown  who  first  used  tepid  water  for  this  object.  See  Oph- 
thalmic Review*  vol.  iv.,  page  315. 

After  bathing  the  eye  with  M.  Panas'  disinfecting  fluid  for 
half  a  minute,  a  fresh  solution  of  eserine  was  dropped  into  the 
conjunctival  sac.  The  eye  was  then  dressed  with  cotton  and  dry 
bandage,  which  were  not  removed  for  forty-eight  hours.  The 
eye  was  then  opened  and  wound  found  united,  and  then  the  eye 
was  again  bandaged.  The  pupil  was  dilated  before  the  opera- 
tion with  a  solution  of  duboisine  made  as  follows: 

B/  Fl.  ex.  duboisine  (Parke,  Davis)  §i.  Add  dialyzed  iron 
Sj  M.  and  put  into  a  bottle  and  shake  at  intervals  for  twelve  hours. 
Then  filter  and  add  aqua  distillata  until  a  drop  for  the  filtrate 
gives  no  color  with  a  drop  of  nitric  acid.  Then  evaporate  on  a 
water  bath  to  §i;  put  into  this  a  piece  of  camphor  the  size  of  a 
pea. 

This  is  cheaper;  the  fluid  extract  costing  *2yVV  per  lb.,  and 
its  effects  are  better  than  any  salt  of  duboisine  I  have  used. 

I  used  in  this  operation  a  fresh  solution  of  cocaine,  fearing 
that  old  or  even  recent  solutions  might  set  up  inflammation. 

There  was  no  reaction  from  the  operation,  and  he  might  have 
gone  home  in  a  week  had  the  weather  permitted. 

He  left  in  two  weeks,  and  will  return  soon  to  have  his  glasses 
adapted.  He  stated  he  did  not  feel  the  operation.  No  anaes- 
thetic was  given  or  mydriatics  employed  after  the  operation,  and 
the  eserine  used  hut  once.  Another  modification  might  be  made  in 
this  operation.  The  incision  was  brought  out  2  mm.  from  the 
upper  border  of  the  cornea,  and  was  carried  directly  from  the 
sclero-corneal  junction  upwards  and  out  at  2  nun.  from  the 
cornea  above.  But  the  incision  can,  with  propriety,  be  made  to 
skirt  the  corneal  junction  in  its  entire  extent,  in  order  to  secure 
greater  vitality  for  the  flap  in  dial  situation.  This  principle  of 
varying  the  position  of  the  incision,  causing  it  to  enter  the 
sclero  corneal  junction  or  even  the  sclerotic  in  the  aged  and 
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feeble,  has  been  urged  by  the  elder  Chritehert  and  later  by 
his  son:  while  in  the  vming  and  vicrorous.  ibev  claim  the  inci- 
sion may  be  wholly  within  the  cornea,  and  thus,  they  hold, 
sloughing  of  cornea  is  avoided  and  cicatrization  favored. 

May  -2-2.  1SS6.  The  patient  returned  to-day.  The  corneal 
■wound  has  healed  with  accurate  coaptation-  and  I  am  unable  to 
detect  any  abnormal  curvature  of  the  cornea,  and  there  is  no 
astigmatism  The  pupil  is  round,  active  and  free  from  adhesi: 
The  anterior  capsule  is  freely  open,  but  there  is  a  slight  clouding 
of  the  posterior  capsule,  but  which,  at  present  at  least,  does  not 
demand  operation.  With  —  D  15.  u  sp.  V.  Prox.  =  D  -p.-K-  ^>d 
with  +  D  9.0  sp.  V.  Rem.  =  D  ^  SneUen. 

I  omitted  to  state  that  in  the  second  case  I  washed  out  the  anterior 
chamber  with  lukewarm  filtered  distilled  water,  thrown  in  gently 
with  a  hypodermic  syringe,  the  eanula  of  which  was  squared  up 
and  rounded  smoothly  at  it?  distal  end.  It  will  be  remembered  that 
in  that  case  there  was  also  some  clouding  of  the  posterior  cap- 
sule as  well  as  in  the  last  case,  and  it  occurs  to  me  if  by 
possibility  this  could  have  been  induced  by  the  fluids  iii:r> 
duced  into  the  anterior  and  posterior  chaml>ers  and  reach- 
ing the  posterior  capsule,  and  inducing  the  clouding.  But  it  is 
well  known  such  a  result  is  not  uncommon  after  extraction  in 
which  irrigation  was  not  thought  of. 

It  mav  be  added  that  I  have  done  several  other 
form  of  extraction,  but  as  iridectomy  was  performed.  I  do  not 
report  them  although  the  results  were  good  I  have  nut 
adopted  this  operation  in  other  eases  of  extraction,  hence  I  have 
only  four  cases  of  this  class  to  report- 
June  21.  Since  writing  the  above  I  find  Mr.  Galezo- 
owski.  see  Mecveil  D' ' OjMai 'viofagu,  April  No..  lSf6.  p.  199. 
uses  a  four  per  cent  solution  of  cocaine  every  two  minutes  for 
about  ten  minutes,  and  used  one  hour  before  the  operation,  and 
does  not  use  any  other  mydriatic.  He  believes  that  this  agent 
sometimes  favors  supperation  of  the  corneal  fla]:>s  especially  in 
the  aged,  feeble  and  cachectic.  He  also  speaks  of  this  agent  in- 
ducing a  want  of  coaptation  of  the  flap,  which  he  claims  is  reme- 
died by  the  application  of  his  gelatine  wafers  over  the  corneal 
incision.  He  urges  as  little  of  this  agent  as  will  induce  anaes- 
thesia. 
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It  is  not  impossible  that  if  the  cocaine  is  used  immediately  be- 
fore the  operation,  and  the  duboisine  or  atropine  several  hours 
before,  and  that  the  washing  out  of  the  anterior  and  posterior 
chambers,  and  the  conjunctival  sac  with  disinfectants,  will  at 
least,  diminish  these  risks  from  cocaine.  It  may  be,  too,  that 
the  hydrochloric  acid  of  the  muriate  of  cocaine  can  act  unfavor- 
ably, and  that  the  benzoate  of  cocaine  would  be  less  injurious 
than  several  parties  have  claimed  this  agent  to  be. 


TWO  CASES  OF  STRABISMUS  WITH  CHOROIDAL 
ATROPHY. 


BY  J.  MORRISON  RAT,   M.  D. 

OPHTHALMIC  AND  AURAL,  SURGEON  TO  ST.  MARY  ELIZABETH , AND 
LOUISVILLE    CITY  HOSPITAL,    FORMERLY  HOUSE  SURGEON 
MANHATTAN  EYE  AND  EAR  HOSPITAL,  NEW  YORK. 

In  the  New  York  Medical  Journal  of  April  4th,  1885,  Dr.  F. 
C.  Riley  reported  a  case  of  hypermetropic  convergent  strabis- 
mus with  choroidal  atrophy,  which  he  was  able  to  correct  by 
glasses.  Since  the  appearance  of  this  report,  two  cases,  with 
similar  complications,  have  come  under  my  observation.  A  his- 
tory of  these  cases  and  the  results  obtained  from  treatment  are 
here  presented. 

Case  I.  John  M.,  aged  9  years,  first  came  under  my  care  in 
March,  1885.  The  father  told  me  that  the  squint  was  first  no- 
ticed when  the  child  was  one  month  old.  He  was  a  delicate 
child  and  often  had  spasms.  He  had  passed  through  the  ordeal 
of  most  of  the  acute  diseases  of  childhood,  and  to  these  were  at- 
tributed his  small  stature  and  delicate  frame.  When  the  squint 
was  first  noticed,  one  eye  and  then  the  other  would  deviate  from 
the  visual  axis,  but  since  his  fourth  year,  the  left  has  remained 
permanently  strabismic.  He  has  considerable  difficult}^  at  school 
in  keeping  up  with  his  classes,  and  seems  to  be  dull,  or  indiffer- 
ent to  such  questions  as  are  put  to  him. 

On  examination,  I  found  convergent  squint  of  the  left  eye. 
When  the  right  is  covered,  the  left  moves  outward  and  seems  to 
fix  centrally  on  the  finger,  as  soon  as  the  right  is  uncovered,  the 
left  again  takes  on  the  squint.  V.  R.  —  -L-.  L=^.  As  the  day 
was  dark  and  the  boy  indifferent  to  my  questions,  I  was  unable 
to  tell  whether  any  improvement  was  obtained  by  glasses. 
With  the  ophthalmoscope,  the  right  eye  appeared  hypermetro- 
pic, and  presented  two  small  patches  of  choroidal  atrophy,  with 
irregular  pigmented  margins  above  and  to  the  inner  side  of  the 
disc.    In  the  left  eye  there  is  a  large  plaque  of  choroid  absent 
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between  the  disc  and  the  macular  region,  and  encroaching  some 
what  upon  the  latter.  In  addition  to  this,  are  several  smaller 
patches  and  pigmented  spots  scattered  over  the  fundus,  being  es- 
pecially marked  on  the  nasal  side  of  the  disc.  Atropia  was  or- 
dered and  the  patient  was  instructed  to  return  in  two  days. 
When  he  returned,  the  eyes  were  fully  under  the  influence  of 
the  mydriatic,  and  there  was  no  convergence.  After  some  diffi- 
culty (due  to  the  boy's  stupidity),  I  found  that  in  the  right  eye. 
the  vision  could  be  brought  to  |£,  with  +  \.  In  the  left,  there 
was  doubtful  improvement  with  +  \.  Again,  ophthalmoscopic 
examination  was  made  with  the  hope  that  it  would  assist  in  deter- 
mining the  strength  of  the  glass.  He  was  eventually  given  \ 
for  each  eye.  The  atropia  was  ordered  to  be  continued,  proper 
glasses  to  be  procured  and  the  eyes  to  come  from  under  the  influ- 
ence of  the  mydriatic  with  the  glasses  in  position.  I  saw  him 
again  in  one  week.  At  this  time  he  was  wearing  the  glasses, 
and  the  pupils  were  beginning  to  assume  their  normal  size. 
There  was  now  no  convergence.  Vision  was  the  same  as  when 
last  noted.  He  came  several  times  during  the  following  month, 
and  when  last  seen,  there  was  parallelism.  During  the  last  few 
days  I  have  made  search  for  the  boy,  that  I  might  see  if  any  im- 
provement in  the  acuity  of  vision  had  taken  place,  but  his  par- 
ents had  moved  from  their  former  place  of  residence,  and  none 
of  the  neighbors  could  tell  me  where. 

Case  II. — Lulu  P.,  aged  12  years,  came  to  me  from  the  inte- 
rior of  the  state  Oct.  18,  18S5.  She  had  had  convergent  stra- 
bismus since  early  childhood.  For  several  years  the  squint  was 
alternating,  but,  at  this  date,  the  right  turns  inwards.  The  child, 
though  mentally  bright,  had  considerable  difficulty  at  school  in 
consequence  of  her  defect  of  sight.  She  had  been  the  subject  of 
severe  headaches,  which,  of  late,  have  become  more  frequent. 

On  examination  V.  L.  j^-;  V.  R.  No  improvement  with 
glasses;  ophthalmoscopic  examination  showed  old  choroiditis. 
In  the  right  eye  there  was  a  large  circular  spot  involving  the 
macula,  its  edges  are  short  cut,  and  it  seems  as  if  a  piece  of 
choroid  had  been  punched  out.  There  was  only  slight  pigmen- 
tation of  the  edges;  over  the  periphery  of  the  fundus  were  sev- 
eral smaller  spots  of  atrophic  choroid.    In  the  left  eye  only  one 
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spot  denoting  atrophy  could  be  found,  and  this  was  low  down 
in  the  margin  of  the  field;  besides  these,  were  several  pig- 
mented spots  without  atrophy. 

I  ordered  atropia,  and,  on  the  20th,  found  that  the  left  eye 
could  be  improved  to  \°  with  +  The  right  showed  no  im- 

provement with  glasses.  The  atropia  seemed  to  lessen  some- 
what the  angle  of  convergence.  I  ordered  +  f°r  eaca  eve> 
to  be  worn  constantly.  She  was  seen  at  intervals  until  Dec.  8, 
but  the  squint  showed  no  further  improvement,  and,  as  the 
father  was  anxious  to  have  the  defect  corrected,  I  divided  the  in- 
ternal rectus  of  the  right  eye  under  ether  in  the  presence  of  Dr. 
John  G.  Cecil.  Very  little  dissection  of  the  conjunctiva  was 
made,  the  opening  being  afterwards  closed  by  a  suture.  The 
immediate  effect  seemed  to  be  parallelism,  but,  on  the  following 
day,  there  was  slight  divergence.  The  atropia  and  glasses  were 
now  discontinued,  and,  on  Dec.  23rd,  the  divergence  had  given 
place  to  slight  convergence.  And,  as  the  child  clamored 
for  her  glasses,  she  was  allowed  to  commence  their  use  again. 

The  father  states  at  this  writing  that  the  severe  headaches  of 
which  the  child  previously  complained,  have  not  recurred  since 
she  has  been  wearing  the  glasses.  She  says  they  give  her  great 
comfort,  and  protests  strongly  against  any  suggestion  of  their 
discontinuance. 

If  the  destruction  of  the  choroid  had  not  been  so  extensive,  I 
am  inclined  to  believe  that  the  result  in  this  case  would  have 
been  as  good  as  in  the  first,  since,  when  the  atropia  was  used, 
there  was  considerable  lessening  of  the  deviation. 

I  am  disposed  to  assume  that  the  deviation  in  the  first  case 
was  due  to  the  error  of  refraction,  the  choroidal  changes  play- 
ing a  secondary  part;  while  in  the  second  case  the  choroidal 
change  was  the  prime  factor.  The  error  of  refraction,  however, 
did  have  some  influence,  as  was  shown  by  the  diminution  of  the 
amount  of  convergence  under  a  suspension  of  the  accommoda- 
tion. 

In  a  single  uncomplicated  convergence  I  suggest  to  the  patient 
the  possibility  of  a  cure  by  the  proper  adaptation  of  glasses,  and 
in  such  cases  correct  the  entire  amount  of  ametropia,  and  order 
a  continuance  of  the  mydriatic  until  the  glasses  are  properly  ad- 
justed. 


ON  THE  HISTOLOGY  OF  TRACHOMA.1 


BY  ADOLF  ALT,  M.  D. 


1.  Extracts  of  a  paper  read  before  the  St.  Louis  Microscopical  Society. 


Trachoma,  granulated  eyelids,  being  so  frequent  a  disease,  I 
thought  it  might  be  interesting  to  you  to  see  some  speci- 
mens of  different  cases  of  trachoma,  which  I  have  obtained  from 
folds  of  conjunctiva,  taken  from  the  living  subject. 

As  you  know,  Sattler  thought  he  had  found  the  trachoma- 
coccus,  but  had  to  take  it  back  as  well  as  his  jequirity-bacillus. 
In  my  remarks  no  further  reference  will  be  made  to  the  yet  un- 
discovered parasite,  which  may,  perhaps,  be  found  to  bring 
about  the  disease  of  the  conjunctiva,  known  as  trachoma,  and 
will  simply  give  you  a  few  points  on  the  histology  of  a  tracho- 
matous conjunctiva. 

You  all  know  that  the  normal  conjunctiva  consists  of  an  epi- 
thelial coat,  adenoid  tissue  (made  up  of  a  loose  net- woi'k  of  fibres, 
between  which  we  find  a  number  of  lymphatic  cells  and  the 
meshes  of  which  are  lymphatic  spaces),  and  of  a  more  fibrous 
layer  where  it  is  attached  to  the  underlying  tissues.  The  sur- 
face of  the  conjunctiva  is  not  smooth,  but  shows  numerous  ridges 
and  indentations.  These  are  especially  developed  on  the  palpe- 
bral conjunctiva,  and  in  the  fornix. 

The  trachomatous  conjunctiva  is  thickened,  often  to  an  im- 
mense degree.  This,  as  }^ou  will  see,  is  chiefly  due  to  a  diffuse  in- 
filtration of  the  adenoid  tissue  with  lymphatic  cells.  For  each 
and  every  one  of  these  specimens  you  will  see,  however,  that 
aside  from  the  general  diffuse  infiltration  of  this  tissue 
you  have  here  and  there,  more  or  less  numerous  aggrega- 
tions of  round  cells,  which  are  round,  oval  or  pear-shaped, 
and  apparently  like  miliary  lymphomata.  These  cell-aggre- 
gations are  what  has  been  considered  the  true  character- 
ful) 
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istic  of  trachoma,  and  what  has  received  the  inappropriate 
name  of  trachoma-follicle.  You  will  plainly  see,  that  we  have 
not  to  deal  with  a  true  follicle,  and  that  this  conglomeration  of 
round-cells  is  not  lying,  so  to  speak,  in  a  membranous  sac.  What 
might  appear  as  such  in  some  of  the  specimens,  is  simply  the 
fibres  of  the  adenoid  tissue  which  have  been  pressed  aside,  and 
closely  together,  during  the  growth  of  this  so-called  follicle. 
The  peripheral  cells  of  this  lymphoma-like  aggregation  are  more 
densely  packed  than  those  that  are  centrally  located,  so  that  in 
specimens  stained  with  hsematoxyline  you  will  see  a  dark  peri- 
pheral ring.  The  cells  themselves  have  nothing  peculiar;  they 
are  simply  lymphatic  cells,  and  between  them  you  will  see  a 
small  amount  of  intercellular  substance.  The  cells  lying  near  and 
in  the  center  sometimes  appear  larger  than  the  peripheral  ones. 

It  has  been  stated  that  the  trachoma  follicles  contain  no  blood- 
vessels, and  this  has  been  urged  as  a  proof,  that  we  have  actually 
to  deal  with  a  closed  follicle.  Nearly  all  of  these  specimens 
will,  however,  show  you  that  the  follicles  are  traversed  by 
blood-vessels  and  sometimes  by  a  great  many.  In  the  neighbor- 
hood of  the  follicles  we  often  find  enlarged  lymph-spaces  and 
canals. 

During  the  progress  of  the  disease  the  pressure  of  the  cells 
may  lead  to  the  destruction  of  the  epithelial  la}rer  covering  the 
follicle,  and  to  a  spontaneous  evacuation  and  healing  in  the  man- 
ner of  an  abscess.  Or  the  malnutrition,  consequent  upon  the  press- 
ure, ma}r  probably  cause  the  cells  themselves  to  undergo  a  re- 
gressive metamorphosis  (of  such  a  process  I  have  no  specimens), 
or  they  may  finally  be  absorbed. 

These  conditions,  as  detailed,  are  the  same,  only  differing  in 
degree,  in  the  so-called  follicular  catarrh,  the  true  trachoma,  and 
where  we  have  so-called  solitary  follicles. 

Some  of  the  specimens  I  have  procured  from  rabbits  which  I 
inoculated  with  the  secretions  from  the  human  trachomatous 
conjunctiva. 

The  minute  ridges  and  indentations  of  the  surface  of  the  con- 
junctiva, I  mentioned  before,  are,  of  course,  all  covered  with  an 
epithelial  coat,  During  the  progress  of  the  disease  and  the  irreg- 
ular swelling  of  the  conjunctiva,  these  indentations  are  displaced 
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and  distorted,  and  sometimes  even  large  parts  of  them  are 
cut  off,  and  now  appear  buried  in  the  depth  of  the  tissue.  These 
epthelial  formations  have,  by  a  number  of  authors,  been  de- 
scribed as  newly  formed  glands,  and  this  process  of  new  forma- 
tion of  glandular  tissue  has  been  taken  for  something  character- 
istic of  trachoma.  Aside  from  the  fact,  that  there  is  no  new 
formation  of  glands,  I  may  state,  however,  that  the  cells  of  the 
epithelial  coat  are,  undoubtedly,  stimulated  to  hypertrophy,  and 
thus  the  epithelial  tissue  found  in  the  depth  is  usually  much 
thicker  than  the  superficial  layer  of  the  conjunctiva. 

Histologically  trachoma  is  then  characterized  by  lymphoma- 
like  cell-aggregations  within  a  conjunctiva  diffusely  infiltrated 
with  round  cells.  This  condition  distinguishes  trachoma  fully 
from  other  affections  of  the  conjunctiva. 

In  a  paper  read  before  the  A.  M.  A.,  the  author  explained  the 
therapeutic  effects  of  some  of  the  drugs  used  in  the  treatment 
of  trachoma.  He  gave  it  as  his  opinion,  that  we  had  empirically 
found  those  methods  of  treatment  the  best  which  bring  about 
an  evacuation  or  the  absorption  of  the  follicle. 

Among  the  remedies  which  bring  about  an  evacuation  is 
jequirity.  Specimens  taken  from  eyes  treated  with  jequirity 
powder  show  that  the  inflammatory  process  destroys  the  epithe- 
lial cover,  and  causes  it  be  cast  off,  thus  artificially  opening  the 
follicles.  This  is  undoubtedly  the  anatomical  cause  of  the 
strange  grayish  appearance  of  the  "doomed'''  follicles  after  the 
application  of  jequirity.  When  it  is  stated  by  Dujardin  that  je- 
quirity is  acting  more  on  the  "granular  keratitis"  than  on  the 
granular  conjunctivitis1,  he  is  undoubtedly  mistaken. 

The  author  further  stated  that  he  practiced  now  frequently  and 
with  seemingly  excellent  result,  the  excision  of  the  most  promi- 
nent fold  of  the  swollen  conjunctiva.  He  could  state  that  this 
little  operation  not  only  caused  no  deformity,  but  undoubtedly 
helped  to  shorten  the  process  of  healing  by  absorption. 

In  the  last  number  of  the  Archives  of  Ophthalmology,  our  es- 
teemed collaborator,  Dr.  Hotz,  gives  as  his  method  of  treat- 


1  See  translation  this  Journal,  May,  1886.  page  132. 
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merit  the  forcible  expulsion  of  the  contents  of  all  follicles  by 
pressing  them  out  like  comedones  between  the  fingers  or  be- 
tween the  blades  of  a  blunt  iris  forceps.  The  writer  of  this  ar- 
ticle has  not  yet  tried  this  method,  yet  it  seems  to  him  to  be  cor- 
rect in  principle. 


OP 
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BADAL'S  OPERATION,  OR  LACERATION  OF  THE 
INFRA-TROCHLEAR  NERVE  FOR  THE  RELIEF 
OF  GLAUCOMA.  ETC.  WITH  CASES. 


BY  J.  S.  PKOUT,  M.  D.,  OF  BROOKLYN,  N.  Y. 


The  laceration  [arrachement)  of  the  infra-trochlear  nerve  (nerf 
nasal  externe)  has  been  proposed  by  Badal,  of  Bordeaux,1  for 
the  relief  of  ciliary  pain  from  various  causes,  among  them  any 
pathological  condition  that  may  induce  hardness  of  the  eyeball. 

His  reason  for  choosing  this  nerve  is  that  it  is  the  direct  ex- 
tension of  that  branch  of  the  ophthalmic,  the  nasal,  from  which 
the  eyeball  receives  its  nervous  supply,  either  as  direct  branches 
{ciliary)  or  through  the  ciliary  ganglion  {ganglionic.)  He 
calls  it  the  external  nasal,  but  it  is  evident  from  his  description 
that  he  refers  to  the  infra-trochlear,  as  described  by  Gray  and  Al- 
len, which  escapes  from  the  orbit  just  beneath  the  insertion  of 
the  pulley  of  the  superior  oblique  muscle,  receives  a  filament 
from  the  supra-trochlear  and  then  divides  into   two  sets  of 


1  Annalesd'Oculistique,  T.  lxxxviii  (1882),  p.  241.  T.  lxxxix  (1888) 
p.  231  and  T.  xc  (1883)  p.  89. 
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branches,  one  going  to  the  superficial  structures  of  the  upper 
eyelid,  the  other  supplying  the  skin  at  the  root  and  sides  of  the 
nose,  the  caruncle,  the  lachrymal  sac  and  the  nasal  duct. 
Horner  in  his  Anatomy1  says,  "the  nasal  nerve,  after  the 
ethmoidal  branch  is  sent  off,  is  frequently  called  external  nasal 
or  neriws  infra-trochlearis." 

In  order  to  find  it  we  need  only  to  lay  the  index  finger,  palmar 
surface  forward,  on  the  globe  immediately  below  the  brow,  the 
extremity  of  the  nail  resting  on  the  side  of  the  nose:  the  upper 
half  of  the  free  margin  of  the  nail  will  then  cross  its  coui'se  as 
it  emerges  from  the  orbit.  It  and  its  accompanying  arteriole 
may  often  be  felt  as  a  very  small  soft  cord  about  half  way  be- 
tween the  pulley  and  the  upper  margin  of  the  tendon  of  the 
orbicularis  muscle.  A  curved  incision  three-fourths  of  an  inch 
long,  as  indicated  by  the  position  of  the  finger-nail,  will  suffice 
for  its  exposure.  It  is  small,  soft,  not  readily  distinguished 
from  its  surroundings  and  may  easily  be  divided  in  the  search 
for  it,  but  fortunately  it  is  not  necessary  to  carefully  isolate  it. 
After  having  cut  through  the  integument  and  the  muscular 
layer  the  subjacent  connective  tissue  may  be  separated  by  two 
strabismus  hooks,  one  of  which  is  then  to  be  passed  under  the 
nerve  and  its  accompanying  arteriole  from  below  upward, 
scraping  the  periosteum,  on  'which  it  lies,  as  one  takes  up  the 
tendon  in  a  strabotomy.  The  tissue  on  the  hook  is  lacerated  by 
pulling  with  a  very  moderate  degi'ee  of  force  directly  forward. 
Half  an  inch  of  the  nerve  may  thus  be  drawn  out  and  afterward 
cut  off.  The  hemorrhage  from  the  ruptured  arteriole  is  slight 
and  easily  controllable. 

The  wound  is  to  be  closed  by  sutures,  and  any  simple  dressing 
applied  that  will  keep  the  lids  quiet.  Except  cleanliness  "anti- 
septic precautions"  are  not  necessary.  Healing  is  almost  always 
by  immediate  union.  In  forty-eight  hours  the  sutures  may 
be  removed.  In  some  cases  small  tender  nodules  have  remained 
after  healing  was  complete. 

Badal  at  first  used  chloroform,  as  he  carefully  isolated  the 
nerve,  but  in  his  later  operations  he  used  no  anaesthetic,  as  the 


1   8th  edition,  Philadelphia,  1851,  Vol.  p.  2,  440. 
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time  required  is  very  short  and  the  pain  sharp  only  when  the 
nerve  is  ruptured. 

How  the  laceration  of  this  nerve  reacts  on  the  nutrition  and 
sensation  of  the  eye,  Badal  does  not  attempt  to  explain,  but  refers 
to  the  well-known  fact  that  such  operations  practised  on  the 
peri-orbital  nerves  do  exert  a  therapeutic  action  not  only  against 
the  symptom  pain  but  also  against  vaso-motor  and  secretory 
disturbances.  Besides,  it  does  not  matter  to  the  surgeon 
whether  it  is  by  a  direct  action  on  the  nerve  or  by  a  simple  re- 
flex action.  It  is  not  enough  to  cut  the  nerve,  it  must  be 
stretched  and  torn,  lacerated,  so  that  the  action,  if  a  direct  one 
on  the  tissue,  may  be  propagated  backward  as  far  as  possible  in 
the  line  of  the  nasal  nerve. 

In  his  last  paper  Badal  gives  his  clinical  results  based  on 
eighteen  patients  with  glaucomatous  disease,  on  whom  he  lacera- 
ted the  infra-trochlear  nerve  twenty  times.  They  were  not 
selected  cases.  At  first  iridectomy,  sclerotomy  and  laceration 
were  done  somewhat  indifferently,  but  the  last-named  operation 
was  done  on  all  his  later  cases.  He  calls  especial  attention  to 
the  fact,  as  one  of  its  decided  advantages,  that  this  operation,  as 
it  does  not  attack  the  globe  of  the  e}Te,  is  accepted  much  more 
willingly  by  the  patient  than  iridectomy  or  sclerotomy.  Four 
consented  to  an  operation  only  on  a  formal  promise  that  the 
eyeball  should  not  be  touched. 

He  says  it  has  never  aggravated  the  condition  of  the  patient, 
and,  without  exception,  the  laceration  of  the  nerve  has  relieved 
the  pain,  often  immediately  ;  some  patients  have  suffered  until 
the  next  day.  An  operation  not  involving  the  eyeball  could 
not  be  expected  to  cause  a  rapid  diminution  of  the  tension,  and 
in  this  particular  it  is  inferior  to  sclerotomy  or  iridectomy,  but 
in  some  cases  the  tension  did  diminish  quite  rapidly,  in  others 
slowly,  in  some  no  effect  was  produced.  In  cases  where  it  has 
failed  no  better  result  has  been  obtained  from  iridectomy  or 
sclerotomy  done  later.  On  the  other  hand  in  a  number  of  cases 
where  these  operations  had  given  no  results,  laceration  had 
succeeded.  Abadie  has  proposed  to  combine  it  with  one  or 
other  of  them,  but  Badal  thinks  that  in  severe  cases,  when  a 
delay  of  only  a  few  hours  may  be  followed  by  total  loss  of 
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vision,  a  paracentesis  of  the  cornea  will  relieve  the  tension, 
which  condition  the  laceration  will  then  maintain.  As  far  as  he 
can  judge  it  has  a  value  in  improving  vision  at  least  equal  to  the 
other  operations. 

The  following  is  a  condensed  summary  of  the  results  of  his 
twenty  operations  on  eighteen  patients  (nearly  all  of  whom 
were  unpromising  for  any  operation) :  Pain  was  relieved  at  once 
in  ten,  rapidly  in  one,  gradually  in  five,  not  stated  in  four.  Ten- 
sion was  relieved  quickly  in  four,  gradually  in  eight,  not  re- 
lieved in  six,  not  stated  in  two.  Sight  had  been  long  lost  in 
seven,  was  improved  in  four,  not  stated  in  five. 

At  the  meeting  of  the  Ophthalmological  Society  of  the 
United  Kingdom  of  April  8th  of  this  year,  (Ophthalmic  Review 
April  1886,  p.  115),  Mr.  Spencer  Watson  reported  that  he  had 
trephined  the  sclera  in  a  case  of  hemorrhagic  glaucoma.  Mr. 
Brailey  said  that  in  such  hopeless  cases,  the  best  treatment  was 
to  stretch  the  su^ra-trochlear  nerve.  Mr.  McHardy  spoke  of 
the  ease  with  which  the  swjpm-trochlear  nerve  can  be  found  in 
the  living  subject.  Mr.  E.  Browne  in  two  cases  had  obtained  no 
diminution  of  tension  from  stretching  the  ^////'a-trochlear  nerve. 

As  the  supratrochlear  nerve  is  a  branch  of  the  frontal,  and, 
consequently,  much  less  directly  connected  with  the  nervous 
supply  of  the  eyeball  than  the  infra- trochlear  and  no  more 
easily  found  or  operated  on,  it  is  difficult  to  see  why  it  should 
be  chosen  for  stretching  in  preference  to  the  latter. 

I  have  performed  laceration  of  the  infra-trochlear  nerve  nine 
times  on  five  patients,  all  so  unpromising  that  the  very  small 
chances  of  success  from  any  operation  on  the  eyeball  did  not 
seem  worth  the  risk  that  would  be  run.  The  first  four  opera- 
tions were  done  under  ether,  the  others  without  anaesthetic, 
except  that  in  the  ninth  a  solution  of  muriate  of  cocaine  was 
injected  at  the  location  of  the  wound.  In  this  case  there  was 
no  complaint  of  pain.  The  third  patient  complained  but  little, 
but  the  fourth  complained  of  sharp  pain  when  the  nerves  were 
torn.  In  this  my  experience  agrees  with  Badal's,  who  says 
that  the  operation  is  so  slight  and  so  quickly  done  that  anaes- 
thetics are  unnecessary. 

Case.  I    Operations  one  and  two.    Mrs.  McF.  aet.  63,  came 
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to  me  March  14,  1881,  for  glaucoma  simplex,  of  both  eyes,  com- 
plicated on  the  left  side  by  chronic  dacryocystitis.  For  more 
than  a  year  vision  had  slowly  failed  in  O.  D.  without  pain  in 
the  eye,  but  with  some  pain  and  feeling  of  tension  round  orbit. 
O.  D.  has  perception  of  light  only.  T.  +  1,  cornea  clear,  pupil 
reacts  sluggishly  with  that  of  the  other  eye.  O.  S.  V.  +  rt  = 
|f  ;  T.  +  ?  Visual  field  limited  up  and  in.  Ophthalmoscope: 
O.  D.  media  clear,  deep  cupping  of  disc,  spontaneous  arterial 
pulsation;  O.  S.  media  clear,  disc  cupped,  no  pulsation.  In 
each  eye  I  saw  appearances  that  made  me  suspect  that  hemor- 
rhages had  occurred.  If  it  had  not  been  for  the  dacryocystitis 
an  iridectomy  or  sclerotomy  on  the  left  eye  would  perhaps  have 
been  followed  by  a  favorable  result,  but  she  was  averse  to  any 
operation  on  the  eyeballs,  in  view  of  the  fact  that  I  could  not 
promise  a  definite  result.  She,  however,  consented  willingly  to 
have  the  infra-trochlear  nerves  lacerated,  and  on  the  17th,  as- 
sisted by  Dr.  Joye,  Avho  kindly  gave  ether,  I  tore  out  each  nerve. 
There  was  arterial  bleeding,  which  was  easily  arrested.  Two 
sutures  were  inserted  on  each  side,  and  a  greased  rag  laid  on 
each  wound  and  retained  in  position  by  a  bandage.  2uth. 
Removed  stitches,  wounds  united,  T.  +  in  each  eye.  25th.  V. 
O.  S.  April  8th.    O.  S.  V.  +A=x¥v,  she  says  the 

visual  field  is  wider  to  inner  side  than  before  the  operation.  At 
the  position  of  the  left  wound  there  is  a  small  nodule  about  the 
size  of  a  half-pea.  June  10th.  T.  +  in  each  eye.  O.  S.  V.  + 
Jtr  =  M-  Oct.  29th.  O.  S.  V.  +  ^  =  |£,  visual  field  gone 
above,  much  limited,  in  pupil  sluggish.  T. +  1.  O.  D.  sometimes 
painful.  She  thinks  the  dacryocystitis  rather  better  since 
the  operation.  I  advised  a  sclerotomy  but  it  was  declined. 
April  loth,  1885.  Has  much  pain  about  the  head,  V.  much 
impaired  so  that  she  cannot  get  about  alone.  T.  +  2 
each  eye.  The  fluid  accumulates  in  the  sac  as  before.  I  in- 
stilled sol.  eserine  sulph.  and  prescribed  some  for  her  own 
use,  which,  however,  did  no  good. 

Case  II.  Operations  three  and  four.  G.  C.  J.  set.  32, 
Glaucoma  simplex  both,  consulted  me  July  9th,  1883.  He  hud 
had  syphilis.  Vision  commenced  to  fail  eighteen  months  ago 
in  London  when  he  saw  Mr.  Bader  who  told  him  he  had  chronic 
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glaucoma  and  advised  the  use  of  eserine.  Three  months  later 
iridectomy  upward  was  done  on  each  eye  by  my  colleague  Dr.  A. 
Mathewson.  He  now  counts  fingers  at  two  feet  with  each  eye. 
T.  +,  media  clear,  no  pain.  Each  disc  deeply  cupped.  On 
April  5,  1884,  at  the  Brooklyn  Eye  and  Ear  Hospital  I  lacerated 
each  infra-trochlear  nerve  under  ether.  April  24th.  Not  per- 
ceptibly better.  At  the  location  of  each  wound  there  is  a 
small  nodule.  Two  days  later  he  sailed  for  England:  have  not 
heard  from  him  since. 

After  two  good  iridectomies  had  failed,  no  operation  on  either 
eyeball  seemed  proper  and  the  laceration  of  the  nerves  was  done 
as  a  last  resort,  of  which  it  could  only  be  promised  that  if  it  did 
no  good  no  harm  could  be  expected  from  it. 

Case  III.  Operations  five  and  six.  Mrs.  J.  M.  H.  aet.  about 
75,  consulted  me  Nov.  7th.  1880,  for  hemorrhagic  retinitis,  O.S. 
Nine  years  before  V.  O.  D.  had  been  suddenly  and  permanently 
lost,  from  retinal  haemorrhage,  as  she  was  told  at  the  time. 
Until  two  weeks  ago  the  sight  of  O.  S.  had  been  good.  I  found 
V.  O.  S.  xjy,  not  improved  by  glasses,  external  appearance 
normal,  tension  normal,  pupil  of  normal  size  responded  well  to 
light.  Media  clear,  emmetropic,  physiological  excavation  of 
disc,  small  haemorrhages  all  over  posterior  part  of  fundus.  O.  D. 
T.  n.,  pupil  reacted  with  that  of  O.  S.  Dark  floating  masses  in 
the  vitreous  prevented  satisfactory  view  of  fundus.  A  month 
later  V.  O.  S.  was  worse  with  T.  +:  there  had  been  at  times 
slight  sharp  sticking  pains  in  this  eye.  In  O.  D.  near  lower 
margin  of  disc  there  was  a  small  teleangiectasis  in  the  retina. 
Sept.  29th.  1881.  The  visual  field  O.  S.  contracted  in  all  direc- 
tions, most /n  least  out.  Oct.  14th.  With  strong  convex  glass  she 
could  read  large  type.  Nov.  30th,  under  ether,  pupil  well  con- 
tracted by  pilocarpine;  did  sclerotomy  up,  getting  good  incision 
without  prolapse.  As  result  there  was  some  improvement  of  V. 
and  T.  became  normal.  Feb.  9th,  1885.  Sight  very  poor, 
O.  D.  T.  +  2,  O.  S.  +  1,  had  pain  running  down  nose  on  each 
side.  April  24th,  complained  of  mnch  pain  about  O.  S.  May 
11th,  without  ether,  I  lacerated  each  infra-trochlear  nerve. 
May  27th.  Eyes  less  painful,  at  each  wound  a  small,  firm,  ten- 
der swelling.    Sept.  28th.    No  pain  since  operations.    V.  as 
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before,  T.  +.  Dec.  22d.  Some  pain  in  eyes.  March  30th,  1886. 
O.  S.  T.  +  1.  V.  gradually  failing,  able  to  see  persons  moving 
about  her. 

The  hemorrhagic  retinitis  ran  into  glaucoma  simplex  which  was 
temporarily  benefitted  by  the  sclerotomy.  The  Badal's  opera- 
tions relieved  pain  for  a  time  but  had  no  permanent  effect  on  the 
glaucoma. 

Case  IV.  Operations  seven  and  eight.  J.  D.  M.  aet.  60, 
chronic  glaucoma  of  both  eyes,  temporarily  in  Brooklyn,  con- 
sulted me  May  19th,  1884.  He  had  overused  his  eyes,  and  his 
general  health  was  poor.  Sight  had  been  failing  in  O.  S.  two 
}rears,  in  O.  D.  two  months.  There  had  been  no  pain  in  eyes 
but  a  feeling  of  tension  round  the  orbits,  and  down  the  nose, 
the  latter  the  more  marked  symptom.  O.  D.  T.  +  1,  O.  S.  T. 
+  2  ?  O.  D.  V.  A  =  jgh-  O.  S.  V.  -  -  A  =  tM_ 
Visual  field,  O.  D.  normal  to  finger  test,  O.  S.  limited  to  inner 
side.  Each  disc  was  cupped.  Under  the  use  of  eserine,  T. 
became  less  but  V.  did  not  improve.  He  had  chronic  conjuncti- 
vitis, caused  by  retention  of  the  tears  in  contact  with  the  con- 
junctiva, which  did  not  yield  to  treatment,  and  made  me  fear- 
ful of  the  result  of  any  operation  on  the  eyeballs.  Oct.  1st. 
Reported  by  letter.  O.  D.  counts  fingers  a  few  feet  off; 
O-  S.  only  perception  of  light.  Dec.  16th.  He  returned  to 
Brooklyn  with  hsemorrhagic  glaucoma  of  right  eye;  T.  +  1, 
counts  fingers,  visual  field  inner  half  gone.  O.  S.  T.  +  2,  no 
perception  of  light,  could  get  no  view  of  fundus.  On  same  day 
I  did  without  anaesthetic  Badal's  operation  on  each  side.  He 
complained  much  of  the  pain  when  the  nerves  were  torn.  23rd. 
Wounds  healed  at  once.  No  improvement.  Complains  of  pain 
across  brow  and  down  nose.  T.  as  before.  Did  paracentesis 
O.  D.  under  cocaine;  after  which  the  ball  became  soft.  Next 
day  it  was  again  hard  but  became  soft  after  reopening  the  para- 
centesis wound.  This  was  again  repeated  next  day;  and  then  I 
did  a  sclerotomy,  after  which  the  pupil  was  central,  but  on  the 
following  day  found  a  small  prolapse  of  iris.  No  benefit  fol- 
lowed. T.  and  pain  persisted.  Jan.  20th,  18S6.  T  +  2. 
Complained  of  pain  at  the  site  of  the  left  wound.  On  each  side 
here  was  a  small  nodule.    April  7th.    Reported  blind. 
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The  general  condition  of  this  patient  caused  me  to  look  upon 
the  case  as  hopeless  from  the  beginning,  but  it  seemed  proper  to 
to  give  him  the  possible  benefit  of  Badal's  operation  on  each 
side.  The  complete  relief  of  tension  by  the  paracentesis  made 
me  hope  that  a  sclerotomy  might  do  some  good. 

Case  V.  Operation  nine.  Mrs.  A.  M.  came  under  Dr.  David 
Webster's  care  at  Manhattan  Eye  and  Ear  Hospital,  New  York, 
on  October  26th,  1885,  for  senile  cataract  O.  D.  General  health, 
fair.  O.  S.  was  injured  when  live  years  old,  now  no  perception 
of  light,  but  being  sensitive,  enucleation  was  advised  and  de- 
clined. On  Nov.  4th,  a  modified  Graefe's  extraction  was  done 
upward,  the  lens  escaping  easily  and  apparently  entire.  Some 
corticalis  was  afterwards  found  to  have  been  left  in  the  eye. 
The  healing  process  was  evidently  complicated  by  sympathy 
with  the  other  eye.  Keratonyxis  was  done  twice.  Jan.  18th,  1886. 
V.  with  +  i  =  March  1st.  Counts  fingers  at  one  foot. 
O.  S.  was  enucleated  but  O.  D.  did  not  improve.  On  5th,  an 
iridectomy  downward  was  attempted.  Vitreous  followed  the 
knife,  the  iris  did  not  come  forward  and  could  not  be  seized  or 
pulled  out  with  either  forceps  or  hook.  Eserine  which  had 
been  before  used  was  continued  giving  some  relief.  The  ten- 
sion became  very  much  increased,  pain  was  constant  and  only 
relieved  by  repeated  and  large  injections  of  morphia  hypodermi- 
cally.  Perception  of  light  only.  On  12th,  a  paracentesis  gave 
temporary  relief.  15th.  By  invitation  of  Dr.  Webster  I  lacera- 
ted the  right  infra-trochlear  nerve,  without  amesthetic,  except 
that  a  few  drops  of  solution  of  muriate  of  cocaine  were  injected 
at  the  location  of  the  wound  a  few  minutes  before  the  operation. 
No  complaint  of  pain  was  made.  16th.  Patient  did  not  sleep 
much  during  the  night,  but  has  had  no  pain  in  the  eye.  19th. 
Eye  has  continued  entirely  comfortable,  tension  is  reduced,  eye 
less  red  and  irritable,  can  see  large  objects.  22nd.  Eye  con- 
tinues quiet.    Eserine  to  be  continued.  Discharged. 

To  the  above,  for  which  I  am  indebted  to  Dr.  A.  C.  Rogers, 
House  Surgeon,  Dr.  Webster  adds,  March  29th  "The  result  of 
your  operation  has  been  most  gratifying.  The  pain  which  had 
been  constant  and  only  partially  controlled  by  frequent  hypoder- 
mics of  morphine,  was  completely  relieved  from  the  first,  and 
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she  has  not  taken  an  anodyne  since.  The  tension  had  become 
nearly  normal  and  an  appreciable  improvement  in  vision  had 
occurred  before  she  left  the  Hospital  seven  days  after  the  opera- 
tion." 

April  12th.  At  the  meeting  of  the  New  York  Ophthalmologi- 
cal  Society  this  subject  was  discussed.  Dr.  Webster  reported 
that  some  pain  had  returned  which  was  controlled  by  eserine; 
V.  continued  as  before.  Dr.  W.  O.  Moore  reported  that  he  had 
done  five,  Dr.  C.  S.  Bull  three,  Badal's  operations  with  better 
results  than  the  writer  of  this  paper  is  yet  able  to  report. 
June  14th.  Dr.  Webster  reports  that  in  accordance  with  a  sug- 
gestion made  at  the  last  meeting  of  the  New  York  Ophthal mo- 
logical  Society  he  tried  Hancock's  operation  on  Mrs.  M.  Her 
condition  is  worse,  the  ball  will  become  atrophic. 

From  what  precedes  we  may  at  least  draw  the  following  con- 
sions  : 

Badal's  operation  has  been  shown  to  deserve  a  trial,  especially 
in  cases  unfit  for  operations  on  the  eyeballs; 

It  cannot  make  matters  worse  as  to  the  eyes; 

Belief  to  pain,  even  if  only  temporary,  is  worth  procuring  at 
the  cost  of  so  slight  an  operation; 

It  is  important  that  cases  be  recorded  so  that  its  value  may  be 
ascertained. 

P.  S.  —  In  the  Am.  Jour.  Med.  Sciences,  for  July  of  this  year, 
(p.  244),  D.  C.  S.  Bull  refers  to  a  paper  on  Badal's  operation 
by  Lagrange,  (Archives  d'Ophthal.,  Jan. -Feb.,  1886),  in  which 
its  advantages  in  the  treatment  of  a  large  number  of  grave 
lesions  of  the  eye  are  discussed.  "It  is  particularly  efficacious 
in  releiving  the  element  of  pain,  when  the  latter  predominates 
over  all  the  other  symytoms.',  He  describes  the  method  of 
performing  it. 


A  CASE  OF  SUCCESSFUL  LACERATION  OF  THE 
INFRA-TROCHLEAR  NERVE  —  BADAL'S  OPERATION. 


BY  DAVID  WEBSTER,    M.  D.,   OF  NEW  YORK  CITY. 

March  26,  1886.  Mr.  B.,  aged  49,  native  of  New  York, 
farmer,  married. 

Patient  thinks  he  never  saw  with  his  right  eye.  The  globe  is 
atrophied  as  from  ophthalmia  neonatorum.  Its  shrunken  and 
sightless  condition  was  first  noticed  when  he  was  about  two 
years  old,  at  least  so  he  has  been  informed.  His  left  eye  was 
near-sighted  from  his  earliest  recollection.  When  twenty-six 
years  old,  on  account  of  failing  sight,  he  consulted  Dr.  C.  R. 
Agnew,  who  told  him  he  had  amaurosis  from  staphyloma.  He 
visited  Dr.  Agnew  on  January  1st,  2nd  and  3rd,  and  during 
the  following  May  he  lost  all  perception  of  light.  Within  the 
last  few  years  he  has  had  some  "short  seasons  of  pain"  in  the 
left  eye,  but  they  passed  off  without  treatment.  The  present 
attack  of  inflammation  has  persisted  since  last  October,  varying, 
however,  in  its  degree  of  painfullness.  There  is  now  no  staphy- 
loma of  the  cornea,  but  the  eye  is  glaucomatous,  with  a  degener- 
ated cataract  and  pupillary  adhesions.  The  eyeball  is  red, 
and  the  pain  is  so  severe  as  to  keep  him  awake  nights. 

Of  course  the  operation  which  would  have  most  effectually 
and  certainly  relieved  Mr.  B.,  was  e?iucleation,  and  he  was  so 
informed.  But  he  objected  strongly  to  the  removal  of  his  eye- 
ball on  the  ground  of  personal  appearance.  There  remained 
iridectomy  and  the  various  other  operations  upon  the  eyeball, 
resorted  to  for  glaucoma,  and  stretching  of  the  infra-trochlear 
nerve.  I  proposed  a  trial  of  the  latter.  The  patient  consented, 
and  the  same  day,  in  the  presence  of  a  large  number  of  medical 
gentlemen,  at  the  Manhattan  Eye  and  Ear  Hospital,  I  performed 
the  operation.  I  operated  as  nearly  as  possible  in  the  same  man- 
ner in  which  I  had  seen  Dr.  J.  S.  Prout  do  the  operation  a 
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short  time  previously.  1  had  very  little  difficulty,  in  taking  up 
with  a  strabismus  hook,  a  small,  white,  cylindrical  body,  which 
seemed  to  be  the  nerve  sought  for.  This  I  stretched  until  it 
broke,  as  I  had  seen  Dr.  Prout  do,  and,  after  closing  the  wound 
in  the  skin  by  sutures,  permitted  the  patient  to  go  to  a  friend's 
house,  in  Brooklyn,  for  the  night.  He  called  at  the  office  the 
next  day  and  I  l'emoved  the  stitches  and  let  him  go  home  to 
Newburgh,  N.  Y. 

I  did  not  hear  from  him  again  until  June  3d,  that  is,  about 
ten  weeks  after  the  operation.  He  then  wrote  me  through  his 
brother,  "that-the  pain  above  and  around  the  eye  was  mostly 
relieved,  but  the  ball  of  the  eye  was  quite  painful  up  to  a  few 
weeks  age,  when  it  ceased  almost  entirely,  and  now  he  sutlers 
no  pain  worth  speaking  of." 

The  operation  seems  to  have  done  positive  and  permanent 
good  in  this  case.  Should  the  pain  return,  however,  we  have 
all  the  other  operations  to  fall  back  on. 


ON  HEAT  CONSIDERED  AS  THE  EETINAL  INTERME- 
DIATE OF  LIGHT  AND  COLOR  SENSATION. 


BY  L.  WEJSSTEK    FOX,  M.D.,  AND  GEO.  M.  GOULD,  A.  15. 

Any  one  who  brings  to  the  study  of  Light  and  Color  Percep- 
tion any  considerable  training  in  physics  and  physiology,  with 
an  unbiased  desire  to  explain  the  mystery  that  enshrouds  these 
processes,  must  be  astonished  at  the  character  and  futility  of  the 
theories  advanced  to  explain  them.  Let  such  an  one  read  a  score 
or  more  of  the  multitude  of  expositions  and  criticisms  relating 
to  the  two  theories  that  seem  to  occupy  the  greatest  share  of 
public  attention,  and  if  he  has,  apart  from  the  mere  facts  inci- 
dentally learned,  gained  a  single  inch  of  advance  into  the  com- 
prehension of  the  manner  and  law  of  the  transmutation  of  ethe- 
real vibrations  into  color,  we  heartily  congratulate  him.  In  the 
language  of  an  elder  pious  investigator,  "The  connection  betwixt 
our  ideas  and  the  motions  excited  in  the  retina,  optic  nerve  and 
sensorium,  is  unknown  to  us,  and  seems  to  depend  entirely  on 
the  will  of  God." 
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It  is  not  our  purpose  to  enumerate  the  criticisms  made,  or 
possible  to  be  made,  of  the  Young-Helmholtz  and  of  the  Hering 
theories.  That  has  been  done  iterum  atque  iterum.  Of  the  first 
mentioned,  Wundt  pithily  says:  "Genauer  betrachtet  sagt  jene 
Hypothese  gar  nichts  Anderes  als  was  schon  im  Mischungs- 
gesetze  enthalten  ist,  aber  eine  Erklajrung  des  letzteren  enthaalt 
sie  nicht;  denn  warum  aus  den  drei  Grundfarben  alle  Lichtem- 
pfindungen  zusammengesetzt  werden  koennen.dies  wird  durch  die 
drei  Fasergattungen  ebenso  wenig  begreiflich  gemacht  wie 
durch  das  Newton'sche  Dreieck."  1 

A  similar  judgment  is  pronounced  upon  the  Hering  theory 
•which,  though  to  be  preferred  of  the  two.  really  succeeds  in 
nothing  more  than  in  restating  the  problem  in  other  terms. 

These  theories,  although  devised  by  practical  color  students, 
and  in  the  full  light  of  the  nineteenth  century  methods  of  induc- 
tive science,  seem  to  be  entirely  of  the  nature  of  deductions,  su- 
perposed upon  the  facts,  regardless  whether  they  fit  or  not — 
much  like  the  Hegalian  metaphysic.  Their  vagueness  excites 
suspicion  at  once.  One  is  often  in  doubt  whether  the  location 
of  the  process  is  situated  in  the  retina,  in  the  optic  nerve  or  in 
the  brain ;  the  Sehmibstanz  is  said  to  extend  from  the  retina  to  the 
brain,  inclusive  of  both  ends.  The  theory  is  made  large  enough 
to  cover  all  possibilities  of  future  discovery.  The  Roman's  ox- 
hide can  be  made  to  cover  many  acres,  if  slit  into  a  large  enough 
network.  Anatomical  and  physiological  differentiations  of  func- 
tion are  ignored,  and  we  wander  in  a  maze  of  glittering  gener- 
alities which  seem  oblivious  of  the  elementary  principles  of 
pl^sics  and  physiology. 

But  it  is  easy  to  be  seen  that  the  carefullest  and  largest  minds 
are  beginning  to  react  against  such  a  priori  methods  of  proced- 
ure, and  it  is  comforting  to  find  that  Wundt,  the  greatest  liv- 
ing physiological  psychologist,  sets  these  theories  aside  and  con- 
tents himself  with  the  somewhat  indefinite  outlines  of  a  theory 


1.  This  hypothesis  when  scrutinized  more  closely  contains  nothing  more 
than  the  law  of  the  mixture  of  colors— no  explanation  of  this  law.  It  as 
little  makes  comprehensible  why  out  of  the  three  primary  colors,  all  color- 
sensations  can  be  produced  through  the  mediation  of  the  three  kinds  of 
nerve-fibres,  as  does  the  deltoid  color-chart  of  Newton." 
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that  is  not  a  mere  figment  of  the  imagination,  but  which  in  a 
large  sense  tallies  with  and  is  justified  by  the  facts  of  ethereal 
vibration  and  physiological  processes  analogous  to  related  phe- 
nomena in  other  functions  of  the  body.  The  necessary  indefi- 
niteness  of  the  subjoined  epitome  arises  from  the  healthy  en- 
deavor to  keep  the  theory  within  the  bounds  of  fact,  and  if  it 
does  little  more  than  state  in  succinct  form  the  laws  of  these 
facts,  such  indefiniteness  does  not  posit  other  and  unknown  mys- 
teries for  the  known  ones  till  confusion  becomes  infinitely  worse 
confounded.  Wundt  is  too  trained  a  sportsman  in  the  open 
fields  of  physics  and  physiology  to  adopt  any  shot-gun  theory 
which,  fired  at  the  facts  broadcast,  might,  by  simple  dispersion, 
strike  some  game  however  wide  of  the  mark. 

For  the  benefit  of  those  readers  who  have  not  Wundt  at  hand 
we  add  a  translation  from  the  last  edition  in  which  he  summa- 
rizes the  elementary  principles  of  his  theory. 

1.  "Eveiy  retinal  stimulation  results  in  two  different  pro- 
cesses, a  chromatic  and  an  achromatic ;  the  first  is  a  consequent 
of  the  wave-length  of  light,  and  the  second  is  likewise  depen- 
dent on  the  same,  in  so  far  as  relates  to  its  relative  strength,  the 
maximum  of  its  intensity  being  reached  in  the  yellow  space  of 
the  spectrum.  Both  movements  with  increased  stimulus  follow 
different  laws,  the  achromatic  process  beginning  with  a  weaker 
stimulus,  but  soon  surpassing  the  chromatic  in  intensity.  In  the 
middle  degrees  of  light  stimulation  the  relative  strength  of  the 
chromatic  process  increases,  but  falls  behind  the  achromatic 
again  under  the  more  intense  degrees. 

2.  The  achromatic  movement  consists  in  an  uniform  photo- 
chemical process,  whose  intensity  is  in  part  dependent  upon  the 
above  mentioned  degree  of  the  objective  light  stimulus,  and  in 
part  upon  the  wave-length,  reaching  its  maximum  in  yellow,  and 
sinking  toward  both  ends  of  the  spectrum. 

3.  The  chromatic  movement  consists  in  a  multiform  photo- 
chemical process,  continuously  changing  with  the  wave-length, 
and  therein  presenting  itself  as  an  approximate  periodical  func- 
tion of  the  wave-length,  since  the  extreme  differences  of  these 
produce  approximately  similar  effects,  while  the  effects  of  cer- 
tain intermediately  placed  differences  are  opposed  in  such  a  way 
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that  complete  compensation  is  brought  about  as  opposed  phases 
of  one  and  the  same  movement. 

4.  "Every  photochemical  process  survives  the  stimulus  for  a 
time,  and  exhausts  the  sensibility  of  the  sensory  substance  for 
that  certain  stimulus.  The  positive  and  similarly  colored  after- 
images are  explained  as  the  immediate  results  of  this  continu- 
ance of  activity,  whilst  the  negative  and  complementary  after- 
images are  explained  by  the  consequent  exhaustion." 

So  far  Wundt,  who  plainly  implies  that  the  present  state  of 
inductive  science  does  not  justify  any  more  decided  specializa- 
tion and  detail  as  to  the  ''photochemical  process."  In  that  word 
lies  the  crux  of  the  question,  and  to  solve  the  mystery  hidden  in 
it  must  remain  the  endeavor  of  every  investigator.  Our  own 
aim  in  this  paper  is  to  ask  if  the  term  be  not  ill-chosen,  and  to 
propose  another  view,  one,  as  we  think,  more  in  harmony  with 
physics  and  more  analogous  to  other  physiological  processes. 
It  will  be  seen  that  we  accept  and  stand  upon  the  whole  of  the 
rest  of  Wundt's  theory,  since  it  but  formulates  in  a  general  way 
the  known  facts  of  the  results  of  the  impact  of  ether-waves  upon 
the  retina.  We  only  ask  in  substance  if  a  more  definite  and  ex- 
act and  known  term  cannot  be  given  for  the  unknown  and  in- 
definite one  derived  from  photography. 

The  objection  to  the  term,  photochemical,  is  that,  in  the  first 
place,  there  is  little  or  no  evidence  that  the  result  of  ether-wave 
impact  upon  the  retina  is  in  any  sense  chemical.  It  implies  a 
decomposition  and  a  recomposition  of  retinal  substance,  which 
seems  too  gross  a  conception  in  view  of  the  delicate  structure 
and  functions  of  the  retina;  and  would  necessitate  an  amount  of 
chemical  work  done  inconsistent  with  its  limited  powers  and  func- 
tions. The  position  and  maximum  elevation  of  the  light  curve 
of  the  spectrum  as  compared  with  the  curves  representing  the 
ultra-red  or  dark  heat  waves,  and  the  ultra-violet  or  actinic  rays, 
indicate  the  same  fact.  The  maximum  elevation  of  the  visible 
rays  lies  midway  between  the  other  two.  That  the  ultra-red 
waves  have  no  effect  upon  the  receiving  body  of  the  i"etina, 
arises  from  several  reasons;  such  rays  are  more  varyingly  and  more 
wholly  absorbed  by  the  ever-present  dust-clouds  of  the  air,  as 
also  by  all  terrestial  bodies,  before  the  reflected  rays  reach  the 
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eye;  they  are  two  powerful  producers  of  molecular  activity;  they 
would  too  strongly  upset  the  delicate  equilibrium  of  the  retinal 
temperature.  Lastly,  they  are  too  irrefrangible  to  be  bent  by  the 
weak  ocular  media,  their  inclusion  with  the  other  rays  would 
lead  to  pronounced  circles  of  diffusion.  The  ultra-violet  rays 
are  shut  out  for  similar  reasons:  their  great  dispersion  through 
their  high  refrangibility,  by  the  two  powerful  atmospheres  of 
the  sun  and  the  earth;  because  of  their  weak  kinetic  energies;  be- 
cause of  their  too  easy  refrangibility  by  the  media  of  the  eye. 

These  facts  point  to  an  action  mediate  between  the  strong 
effects  of  radiant  heat  or  dark  rays,  and  the  weak  effects  of  the 
chemical  rays.  The  eye  during  its  formative  period  had  not 
only  a  limited  range  of  wave  lengths  left  at  its  disposal  by  the 
greedy  forces  of  absorption  and  dispersion,1  but  had  out  of  these 
to  choose  such  as  were  not  too  powerful  or  too  weak,  not  too  ob- 
stinate on  the  one  hand  or  too  willing  on  the  other — too  stub- 
bornly or  too  easily  refrangible— for  its  delicate  and  limited 
powers  and  purposes.  These  chosen  correspond  to  the  uses  and 
objects  of  the  mind,  which  desires  only  intimations  through  their 
otherwise  neutral  instrumentality,  of  the  sizes,  distances  and 
qualities  of  objects.  All  these  classes  of  waves  are,  of  course,  of 
one  and  the  same  nature,  absolutely  identical  in  quality;  we  call 
one  class  heat-rays,  because  the  molecules  of  all  bodies  vibrate 
responsively  under  the  wave-strokes  of  these  frequencies;  the 
retina  secretes  molecules  responsive  only  to  the  medium  lengths, 
and  these  are  called  light  waves  in  conseqnence;  the  chemical 
rays  act  on  the  haloid  salts  of  silver  as  a  reducing  agent,  and  are 
called  after  their  chemical  or  actinic  effects.  The  qualitative 
differences  called  heat,  light  and  chemical  action  are  produced 


1 .  We  realize  how  great  is  our  loss  by  this  power  of  atmospheric  absorp- 
tion and  dispersion,  when  we  learn  that  the  spectrum  of  the  electric-arc 
in  its  ultra-violet  region  alone  is  from  six  to  eight  times  as  long  as  the 
whole  visible  spectrum,  while  that  of  the  sun  shine,  owing  to  its  absorp- 
tion by  the  two  atmospheres,  is  very  short.  What  our  color-sense  might 
have  been  had  das  Unbeuvsste  had  these  stimuli  to  choose  from,  is  of 
course  beyond  our  imagination,  as  well  as  beyond  possibility.  We  could 
not  have  had  these  and  the  air  too,  though  our  air  might  have  been  freer 
from  its  several  mile  thick  dust-shell.  Even  in  its  high  altitudes  the  ultra- 
violet region  of  the  spectrum  is  much  brighter. 
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by  the  receiving  body,  and  result  from  the  quantitative  ones  of 
the  stimulus,  from  the  varj'ing  kinetic  energies  of  its  different 
wave  systems.  Herein  lies  the  physical  origin  of  the  shortness, 
less  than  one  octave,  of  the  ''color-scale''  as  compared  with  the 
musical  scale,  a  defect  which  is  amply  compensated  for  by  the 
finer  and  richer  perceptions  of  differences  within  the  relatively 
short  color  octave. 

The  term  photo-chemical  seems  to  be  a  general  and  large  one, 
chosen,  because  of  a  certain  analogy  to  the  process  taking  place 
in  the  sensitive  plate  of  the  photographer's  camera.  It  is  true 
that  Boll  and  Kiihne  succeeded  in  fixing  an  optogram  in  the 
eye  of  a  rabbit,  but  as  the  macula  contains  no  rhodopsin  or  vis- 
ual purple,  it  is  considered  that  vision  is  inexplainable  by  the 
formation  of  optograms  in  the  rhodopsin.  The  discovery  of  this 
substance  which  seemed  to  promise  much  in  explaining  vision, 
seems,  indeed,  to  have  left  the  subject  exactly  where  it  stood  be- 
fore. 

In  place  of  photochemical  we  humbly  suggest  the  term  thermal. 
and  would  endow  the  retinal  end  organs  with  an  extreme  sensi- 
bility to  slight  degrees  and  changes  of  heat,  resulting  from  the 
impact  of  ether  waves  of  varying  lengths  and  frequencies.  We 
state  in  advance  the  results  we  have  reached  by  considering  the 
retinal  function  as  an  intermediate  between  the  objective  stiinu- 
lous  and  the  cerebral  result,  and  as  not  endowed  with  any  spe- 
cific energy  of  its  own : 

1.  The  retinal  mechanism,  in  the  first  place,  simply  effects  a 
pro-rata  reduction  of  the  highly  delicate  and  infinitely  divided 
kinetic  energies  of  the  ether-wave  stimuli  into  such  relatively 
finite  quantities  and  differences  of  quantities,  as  alone  can  effect 
physiological  or  rather  nerve-forces.  It  is  a  translator  from  the 
language  of  the  imponderable  and  infinite  (comparatively  speak- 
ing) to  that  of  the  finite  and  known  of  neural  vibrations. 

2.  It  moreover  transfers  these  degrees  of  stimulation  which  it 
has  rendered  finite  and  recognizable,  to  the  nerve-fibres  whose 
function  it  is  to  convey  them  to  the  cerebral  color  and  light  pro- 
ducer. 

3.  This  process  of  reduction  and  transfer  is  through  the  medi- 
ation of  molecular  activities  aroused  in  the  retinal  receptive  or- 
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gan  by  the  stimulus,  and  perceived  by  the  end-organs  simply 
and  only  according  to  the  height  and  degree  of  the  aroused  mo- 
lecular activity. 

4.  The  whole  conception  is  based  on  these  facts  of  physics:  a. 
Ether  waves  can  only  impart  their  energies  to  the  molecular  con- 
stituents of  matter,  i.  e.,  to  bodies  of  like  size  or  vibrating 
periods  to  those  originating  the  waves;  b.  That  the  reception  of 
such  energy  manifests  itself  primarily  and  always  as  increased 
vibratory  activity  of  the  receiving  molecules;  c.  That  our  indi- 
cation, register,  and  name  for  increased  molecular  activity  is  heat. 

The  essential  nature  of  the  transfer  is  a  delicate  perception  of 
slight  thermal  differences. 

It  is  thus  seen  that  this  conception  of  the  process  is  a  total  dis- 
carding of  the  fallacy  of  the  old-time  belief  in  specific  energies  of 
the  end-organs,  on  which  the  theories  of  Young,  Helmholtz  and 
Hering  rest.  It  is  certainly  time  that  this  "physiological  echo 
of  the  philosophy  of  Kant,"  this  endowing  the  end-organs  or 
even  the  axis  cylinders  with  specific  powers  and  capacities,  were 
given  up.  They  are  one  and  all  only  mechanical  or  proportional 
receivers  and  transmitters.  It  is  beyond  all  question  that  it  is  in 
the  brain  that  are  eliminated  the  qualitative  products  called 
light,  color,  sound,  etc.,  etc.  The  progress  of  the  new  psycho- 
logy in  pushing  back  these  phenomena  to  where  they  belong,  and 
where  all  research  proves  them  to  arise,  is  slowly  but  certainly 
taking  place.  The  confounding  of  the  two  functions  has  been 
from  time  immemorial;  the  old  gods  die  hard,  but  their  death  is 
inevitable. 

We  may  briefly  epitomize  several  concurrent  facts  and  argu- 
ments in  harmony  with  our  view  under  the  following  heads: 

I. — Physical. 

Ethereal  undulations  are  started  into  being  by  atomic  or  mole- 
cular blows  upon  the  ether  pressing  about  them,  and  this  carries 
forward  the  vibrations,  whose  length  or  number  per  second,  and 
whose  height  or  amplitude,  are  identical  with  those  of  the  strik- 
ing molecules.  Now  the  science  of  spectrum  analysis  rests  upon 
the  fact  that  these  ether  waves  can  only  set  up  energy  in  matter 
by  imparting  to  its  particles  vibrations  like  those  of  the  original 
starters  of  the  ethereal  oscillations.      The  receiving  molecules 
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must  be  consonant  or  attuned  to  receive  them,  or,  in  other 
words,  they  must  be  of  the  same  relative  sizes  and  densities, 
capable  of  the  same  vibrational  frequencies  or  potential  energies. 
Only  those  parts  of  a  body  that  are  small  and  slight  enough  to 
be  moved  by  the  correspondingly  delicate  and  imponderable  en- 
ergies of  the  ether  wave  can  be  affected  by  it.  The  1  'sympathetic" 
vibration  of  the  piano  string  is  set  up  by  an  aerial  vibration  started 
by  another  string  whose  vibratory  period  is  consonant  with  that 
of  the  induced  vibration  of  the  second.  But  air-waves  are  pond- 
erable quantities,  while  the  potencies  of  ether  waves,  while  as 
certainly  positive,  are  of  such  infinite  smallness,  that  only 
bodies  of  like  smallness  can  be  affected  by  them.  In  no  other 
way  can  their  effects  be  realized  upon  matter.  In  this  way  alone 
can  they  be  supposed  to  initiate  chemical  change;  the  increase  of 
the  molecular  agitation  under  their  rythmic  strokes  increases 
till  the  molecules  are  swung  beyond  the  restraining  forces  of 
chemical  cohesion,  just  as  a  huge  pendulum  may  be  set  vibrating 
by  the  timely  recurrence,  at  periods  consonant  with  the  pendu- 
lum's beat,  of  a  force  of  otherwise  inappreciable  delicacy. 
Spectrum  analysis  shows  us  the  molecules  of  the  sun's  atmos- 
phere, whose  vibratory  periods  are  consonant  with  those  of  the 
more  heated,  and  so  more  actively  vibrating  molecules  within 
his  body,  catching  up  the  energies  of  the  ether  waves  as  they 
are  passing  outward  past  them,  and  thus  causing  the  blank 
spaces  or  dark  Fraunhofer  lines  of  the  sun's  spectrum. 

Now  from  the  slowness  of  its  propagation,  and  the  powerfulness 
of  its  effect,  we  also  perceive  that  the  force  we  call  nervous 
must  be  allied  to  the  mechanical  rather  than  to  the  atomic  or  im- 
ponderable order.  It  is  a  movement  of  masses  rather  than  one 
of  the  atoms  or  molecules  of  masses.  Since,  therefore,  ethereal 
cannot  be  changed  into  mechanical  or  nervous  energy,  except  by 
the  mediation  of  molecular  energy,  it  follows  that  the  primary 
retinal  intermediate  between  ether  waves  and  optic  nerve  tremors 
must  be  the  increased  molecular  activity  of  some  substance 
placed  in  or  about  the  retinal  end-organs.  This  increased  molec- 
ular agitation  we  always  call  heat  under  any  other  circumstan- 
ces, and  by  that  name  alone  do  we  generalize  these  phenomena. 
If  it  be  asked  how  heat  or  molecular  activity  is  transformed  into 


On  Heat. 


183 


nerve-force,  we  can  only  say  with  the  science  of  physiology,  we 
do  not  know. 

The  necessity  of  such  an  interposited  substance  may  be  shown 
in  another  way,  from  a  simple  consideration  of  the  numbers  of 
the  ether-waves.  Our  inability  to  conceive  or  form  any  faint 
fancy  of  the  tremendous  number  of  vibrations  striking  the  retina 
in  a  second,  is  only  parallelled  by  the  same  inability  to  realize  the 
minuteness  of  force  conveyed  by  each  individual  blow.  The 
number  of  waves  per  second  is  equal  to  the  total  number  of 
people  in  four  or  five  hundred  thousand  such  worlds  as  ours. 
Such  an  approach  to  infinity  is  only  equalled  by  the 
completed  products  of  intellection  we  call  the  divine  reason, 
and  can  not  be  an  ingredient  of  any  subsidiary  pi'ocess  of  physiol- 
ogy or  sensation.  Meynart  estimates  the  cerebral  cells  re- 
maining for  new  impressions  at  600,000,000.  What  have  these 
to  do  with  six  hundred  million  millions  ?  It  becomes  evident 
from  such  numbers  and  minuteness,  that  to  produce  anything 
like  physiological  effects,  and  especially  prompt  ones,  this  in- 
finity must  be  brought  within  the  limits  of  finite  recognition, 
and  processes. 

The  thermal  registration  of  such  infinite  molecular  activities 
offers  the  means  of  such  a  pro  rata  reduction  process,  and  we  get 
a  glimpse  of  the  character  of  this  reduction  by  consideration  of 
the  fact  that  a  single  spectrum  color  of  apparently  uniform  tint 
to  the  eye  is,  in  reality,  formed  at  one  extremity  by  waves  differ- 
ing from  those  of  the  other  extremity  by  so  great  a  number  as 
5  or  10  millions  of  millions  per  second.  Blue,  for  example,  seems  the 
same  to  the  eye  whether  made  up  of  651  or  637  million  of  millions 
of  vibrations  per  second.  Green  may  vary  from  585  to  578 ;  yellow 
from  521  to  516,  red  from  440  to  435.  These  are  certainly 
sweeping  reductions,  for  our  minds  are  yet  in  no  way  fitted  to 
conceive  of  such  numbers  as  five  or  ten  billions.  The  physiolog- 
ical process  is  thus  seen  to  be  a  crude  and  heavy  reaction  com- 
pared to  the  unimagined  delicacy  of  the  impinging  forces  consti- 
tuting the  stimulus.  But  with  such  massing  together  of  numbers 
and  forces  we  realize  vividly  that  they  are  even  yet  too  slight  for- 
anything  except  signs  and  indications.  The  energy  of  nerve  trans- 
mission must  be  supplied  by  the  self-contained  forces  of  the  or- 
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ganism.  The  light  is  not  transmuted  into  nerve  force.  The 
slight  increments  of  force  derived  from  the  light  waves  is  spent 
in  setting  up  molecular  activity  in  a  delicately-poised  and  sensi- 
tive matter,  which  only  serves  as  a  releasing  mechanism,  a  start- 
ing of  the  nervous  discharge  and  regulating  its  degree,  as  the 
electric  current  may  be  too  weak  to  notice  or  may  set  off  a  dis- 
charge of  tons  of  dynamite. 

It  may  be  of  interest  to  note  in  passing  that  this  intercalation 
of  a  moleeular  activity  between  the  stimulus  and  the  reaction  ac- 
counts for  the  greater  duration  of  time  in  the  psychic  (so-called) 
acts  of  sight,  as  compared  with  those  of  sound  and  touch-percep- 
tion. It  is  otherwise  incomprehensible  that  touch  should  pro- 
duce psychic  response  sooner  than  the  noble  sense  of  sight,  yet 
the  relative  periods  are  given  as  0.167  seeond  for  sound,  0.213 
for  touch  and  0.222  for  sight.  The  loss  is  easily  explained,  as 
the  time  necessary  to  superinduce  molecular  activity  by  the  fra- 
gile ether-waves  in  the  receiving  substance  of  the  retina.  It  is  not 
improbable  that  the  time  lost  in  this  reduction  process  was  a 
great  difficulty  to  overcome  by  evolution  and  natural  selection. 
Mr.  Romanes  says  of  the  eyes  of  the  medusas  that  the  inteiwal 
between  the  stimulus  and  the  response  is  so  great  that,  were  it 
any  greater,  the  animal  could  hardly  derive  any  benefit  from 
their  existence. 

II.  — Physiological. 

Heat  is  therefore,  not  directly  perceived  by  the  nerves  of  the 
skin.  That  vibrational  frequency  of  the  ether  we  call  heat,  or 
sunlight,  proceeding  from  molecular  agitation  of  a  "heated" 
body,  strikes  the  skin,  but  only  affects  its  nerves  by  throwing 
the  skin  and  matter  about  the  nerve  end-organs  in  the  skin,  into 
increased,  or  sympathetic  vibratile  energy.  These  vibrations, 
and  not  those  of  the  sunlight  or  ether,  are  perceived  or  taken  up 
by  the  nerve  end-organs. 

Now  there  seems  to  be  no  reason  or  justification  for  the  ten- 
dency of  many  minds  to  endow  the  different  nerve  systems  of  the 
body  with  utterly  different  natures  and  functions.  Paul  Bert 
grafted  the  tip  end  of  a  rat's  tail  into  its  back,  cut  it  off  at  its  for- 
mer roots,  and  transmitted  through  it  messages  quite  as  well 
backward  as  they  wereformerly  carried  in  the  reverse  direction. 
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The  motor  and  sensory  nerves  may  be  made  to  exchange  offices, 
and  if  "double  conduction"  is  thus  proved  here,  the  principle  of 
the  uniformity  of  character  of  all  nerve  systems  may  be  regarded 
as  more  than  probable.  The  differences  of  result  must  consist 
primarily  in  the  peculiar  power  and  adaptability  of  the  particular 
peripheral  end  organs  to  receive  and  transmute  the  peculiar 
stimulus  into  the  common  language  of  the  nerves,  into  neural 
tremors,  homogeneous  in  all  respects  except  in  the  ever  varying 
intensities  or  degrees  of  stimulation.  The  brain  does  the 
rest. 

The  reception  of  light  waves  by  the  retina  and  their  transmuta- 
tation  into  nerve  messages  by  it  must  be  of  essentially  the  same 
nature  as  the  reception  of  heat  waves  by  the  end-organs  of  the 
skin.  Heat  and  light  are  different  names  for  the  same  force. 
Both  are  one;  both  are  ethereal  undulations,  though  the  slower 
are  generally  called  heat,  because  they  have  a  more  pronounced 
sensational  effect  in  that  direction,  yet  light-waves  are  also  and 
always  heat  waves,  because  all  ethereal  vibration  is  heat  so  long 
as  heat  is  only  definable  as  the  energy  of  molecular  or  atomic 
motion,  and  so  long  as  light-waves  are  the  motions  of  ether. 
The  logic  is  inexorable. 

Temperature,  then,  is  the  unerring  register  of  molecular  ac- 
tivity. Double  the  amount  of  molecular  motion  and  the  result- 
ant kinetic  energy  or  heat,  is  proportionally  increased.  When 
the  energy  consequent  upon  any  process  is  not  guided  by  the  en- 
vironment into  any  particular  form,  it  invariably  manifests  it- 
self as  heat;  or  in  other  words,  when  energy  is  not  dissipated,  it 
must  be  stored;  and  that  storing  is  effected  by  increasing  the 
molecular  activity  of  the  component  parts  of  the  body,  or,  as  we 
commonly  say,  by  augmenting  the  heat,  or  simply  "heating"  the 
body.  We  shall*  see  later  that  the  eye  is  jealously  guarded 
against  any  dissipation  of  heat  by  its  surrounding  fat  and  capil- 
laries. 

We  thus  reach  a  point  when  we  see  that  the  retinal  func- 
tion need  not  be  carried  so  far  in  the  extreme  of  activity  as  that 
implied  in  the  word  chemical,  and  that  the  character  of  that  func- 
tion need  not  and  cannot  be  essentially  different  from  that  of 
heat-perception.    That  the  theory  of  the  character  of  the  retinal 
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intermediation  as  essentially  thermal,  may  be  acceptable,  we  have 
only  to  make  the  retinal  end-organs  much  more  delicate  and  sen- 
sitive to  slight  changes  and  degrees  of  temperature  than  the  or" 
dinary  sensory  nerves  of  the  skin.  That  with  every  degree  of 
possible  light-change  there  is  also  a  temperature-change,  there 
can  be  no  doubt.  Is  such  a  refinement  of  heat-perception  possi- 
ble ?  We  see  no  inobviable  objection  to  such  a  belief.  If 
we  consider  for  a  moment  the  temperature  sense  of  the  skin,  we 
can  but  marvel  at  its  delicacy.  The  tips  of  the  fingers  can 
distinguish  through  their  coarse  and  thick  dermal  covering  differ- 
ences of  so  slight  an  amount  as  0.2°  to  0.16°  R,  and  even  to  such 
extremes  as  that  of  0.05°  C,  according  to  Lindemann.  But  in 
pathological  conditions,  and  when  the  epidermis  has  been  re- 
moved by  burns,  or  vesicants,  or  herpes  zoster,  the  exquisiteness 
of  sensibility  to  temperature  is  not  only  immeasurable,  but  is  un- 
believable by  those  who  have  not  so  suffered. 

But  consider  now  the  peculiarities  and  adaptations  of  the  eye 
in  reference  to  this  matter  of  thermal  sensibility.  If  many  of 
its  arrangements  do  not  answer  to  this  purpose,  it  is  as  if  they 
did.  Teleological  arguments  seem  to  stare  at  one  immediately. 
The  thick,  warm  comforting  of  inexhaustible  orbital  fat,  certainly 
points  to  preservation  of  warmth.  It  is  indeed  a  "bed,"  but  it 
is  certainly  and  more  appositely  a  warm  bed.  The  extraordi- 
nary, almost  excessive,  development  and  closeness  of  the  mesh- 
work  of  the  choi'io-capillaris,  which  wraps  the  whole  retina  about 
with  its  warm  padding,  also  seems  to  correspond  to  the 
need  for  that  high  and  uniform  temperature,  which  would  be  de- 
manded both  for  a  registration  of  slight  thermal  differences,  and 
a  reinstatement  of  the  normal  after  each  disturbance  or  stimula- 
tion. That  the  periphery  of  the  retina  perceives  colors  less 
easily  than  the  center  may  be  due  to  its  more  exposed  and  less 
blanketed  condition.  Its  subnormal  temperature  results  in  de- 
creased sensitiveness. 

To  prove  this  the  authors  have  applied  a  pencil  of  ice  to  the 
exposed  sclerotic  of  the  converged  eye  and  then  thrown  colored 
images  obliquely  upon  the  cooled  retina.  Under  the  influence 
of  cold  a  brilliant  color  can  quickly  be  reduced  to  black,  and  as 
quickly  brought   back  to   its  normal  by  the  removal  of  the 
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ice,  or  more  speedily  by  the  application  of  a  heated  sponge  in 
place  of  the  same.  The  sensitiveness  and  quickness  of  response, 
even  of  the  peripheral  portion  of  the  retina,  to  these  changes 
seemed  to  us  to  point  to  an  interference  with  a  process  more 
delicate  than  ordinary  physiological  ones,  and  which  would  cor- 
respond to  the  enormously  fine  degrees  of  molecular  activity 
which,  as  we  believe,  lie  at  the  basis  of  color  distinctions. 

Our  theory  would  suppose  a  highly  sensitive  and  delicately 
poised  receptive  medium  in  a  state  of  unstable  equilibrium,  nor- 
mally responsive  to  ether  vibrations  between  the  frequencies  of 
392  millions  of  millions  per  second,  and  757  millions  of  millions 
per  second.  Within  these  limits  its  molecules  are  varyingly  and 
persistently  capable  of  responding  by  their  own  vibrations  to 
those  of  the  impinging  ether.  The  layer  of  pigment  cells  may 
be  supposed  to  constitute  or  contain  this  receiving  and 
leacting  medium.  Into  this  layer  the  long  and  blunt-pointed 
rods  dip  deeply,  and  doubtless  serve  as  the  transmitters  of  the 
raw  material  or  nerve  intensity  corresponding  to  the  sensation 
of  simple  light,  or  common  day  light,  which  is  the  most  constant 
and  pervasive  of  the  stimuli,  forming  the  background,  as  it  were, 
of  all  light  and  color  sensation.  The  delicately  pointed  cones 
do  not  extend  into  the  substance  so  far.  and  by  this  fact  and  their 
shape  and  structure,  plainly  point  to  the  function,  more  subtle 
and  minute,  of  distinguishing  those  fine  distinctions  of  difference, 
out  of  which  color  and  tint  are  finally  produced.  This  theory  of 
the  differentiation  of  function  of  the  rods  and  cones,  is  borne  out 
by  many  considerations,  principal  of  which  are  these:  The  ab- 
sence of  rods  from  the  macula,  where  color  definition  "fives  greater 
precision  to  vision  of  small  ob  jects  than  simple  light  could  do;  the 
absence  of  cones  in  nocturnal  animals,  who  do  not  require 
any  color  perception,  etc. 

III.  — Chkomatological 
Sunlight  is  made  up  of  the  following  proportions: 

Approximate  Wave 
Estimated  Wave  Frequency. 
Parts  Length.  .  Bill,  per  Sec. 

54,  Red  0.0007000  mm  425. 

140,  Orange-Red   6347  475. 

80,  Orange   6094    500. 
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114,  Orange- Yellow   5900    515. 

54,  Yellow   5713    525. 

206,  Greenish- Yellow   5500   535. 

121,  Yellowish-Green   5300   550. 

134,  Green  and  Blue-Green   5100    570. 

32,  Cyan  Blue   4900    600. 

40,  Blue   *   4760   625. 

20,  Ultra  Marine  and  Blue  Violet   4500    650. 

5,  Violet   4059   700. 

According  to  Fraunhofer  the  comparative  luminous  values 
of  the  principal  spectral  lines  and  colors  are  as  follows: 

Red  B  !   32. 

Orange  C   94. 

Keddish- Yellow  B   640. 

Yellow  D-E  1000. 

Green  E   480. 

Blue-Green  F  170. 

Blue   31. 

Violet   5.6 

From  the  last  table  we  see  that  the  curve  of  the  light-produc- 
ing energy  of  the  colors  reaches  its  maximum  elevation  in  yellow, 
or  between  yellow  and  green,  dropping  upon  either  side  to  zero 
in  extreme  red  and  violet.  This  point  corresponds  to  the  mean 
wave  length,  and  also  the  mean  wave  frequency  of  all  the  colors 
producing  sunlight  according  to  the  first  table.  AVe  see  that  the 
quantities  of  light  above  and  below  this  dividing  line  of  green- 
ish yellow  are  about  the  same,  so  that  the  two  parts  of  the  spec- 
trum may  be  considered  complementary  to  each  other,  and  we 
likewise  find  that  when  one  color  is  complementary  to  another 
their  mean  wave  length,  if  the  proportionate  intensities  of  the 
components  be  also  considered,  falls  near  the  average  wave- 
length of  sunlight  white,  i.  e.,  near  0.00053-4  mm.  We  there- 
fore find  the  character  of  white  changeless,  however  the  inten- 
sity of  illumination  or  quantity  of  light  may  vary.  From  the 
gray  which  is  scarcely  indistinguishable  from  black,  on  to  the 
most  dazzling  brilliancy  of  the  sun's  glare,  it  is  simpby  a  ques- 
tion of  a  preservation  of  the  proportions  of  the  compound,  what- 
ever be  the  quantity  of  light.  This  is  explained  by  considering 
the  history  of  the  eye.  Diffuse  daylight,  since  eyes  began  to  be, 
has  been  their  most  persistent  and  continuous  stimulus,  over- 
whelming all  other  stimuli  combined,  in  proportion  and  con- 
stancy. By  day  or  night,  whatever  the  circumstance,  a  combi- 
ation  of  the  proportions  of  white  light  as  given  in  the  first  table, 
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has  in  ever  varying  strength  been  the  stimulus  of  the  eye.  It  is 
not.  therefore,  strange,  but  were  it  otherwise  it  would  be  so, 
that  the  eye  has  developed  its  most  natural  reaction  and  easiest 
response  to  such  a  stimulus:  it  is  natural  that  the  secretion,  ar- 
rangement, and  natural  paths  of  the  responsive  retinal  molecules 
should  have  become  consonant  with  this  peculiar  and  composite 
nature  of  the  stimulus:  it  could  not  be  otherwise.  We  conse- 
quently find  that  the  subjective  gray  we  perceive  with  closed  and 
covered  eyes  (without  pressure),  and  which  is  that  low  molecular 
activity  arising  from  the  retina's  own  heat  and  pressure,  is  the 
feeble  activity  of  the  molecules  in  the  same  manner  of  response  as 
to  feeble  objective  stimuli  of  the  weak  daylight  we  call  night. 
Subjective  color  vision  is  rarer  than  various  strengths  of  achro- 
matic sensations.  In  traumatism  vision  is  usually  brilliant  white, 
while  by  pressure  on  the  ball  and  in  cerebral  disease  all  normal 
activity  gives  place  to  illogical  mixtures  of  colors  and  of  white  in 
every  degree  and  order.    All  this  was  to  be  supposed. 

Achromatic  luminous  sensation  is,  under  all  variations  of  in- 
tensity, a  preservation  of  relative  proportions  of  stimuli.  Colors 
arise  when  the  proportions  are  modified  and  changed  in  any  way. 
But,  in  this  connection,  three  important  facts  must  be  borne  in 
mind.  1.  Color-perception  cannot  arise  till  a  certain  elevation  of 
molecular  activity  has  been  reached  in  the  retina,  until  either  the 
color-producing  waves  have  a  certain  strength  of  themselves,  or 
until  a  general  illumination  by  (weak)  white  has  taken  place.  We 
should  suppose  a  priori,  that  a  certain  elevation  of  molecular  ac- 
tivity would  be  a  prerequisite  of  a  perception  of  changes  in  pro- 
portion. 2.  All  colors  appear  most  saturated  or  pure  at  that  de- 
gree of  illumination  we  call  diffuse  daylight.  This  also  was  to  be 
expected  from  the  history  of  the  eye,  and  from  the  supposition 
of  our  theory.  The  eye  would,  of  course,  learn  best  to  perceive 
a  change  of  proportions  when  acting  under  its  most  continuous 
and  normal  stimulus.  The  reaction  to  diffuse  daylight  being 
the  normal  and  healthy  degree  of  retinal  molecular  activity,  it 
judges  most  accurately  any  departures  from  that  standard  pre- 
cisely at  the  full  of  its  normal  response.  3.  But  increase  the  in- 
tensity of  the  stimulus  producing  color,  and  color  is  quickly 
remerged  into  neutral  and  brilliant  white,  which,  with  still  in- 
creased intensity,  changes  in  quantity  but  not  in  quality. 
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On  any  theory  based  upon  the  supposition  of  specific  ener- 
gies, these  protean  changes  of  intensity  into  quality  and  quality 
again  back  into  intensity,  must  be  inexplainable,  twist  and  turn 
it  however  one  please.  But,  if  all  these  differences  of  quality 
are  relegated  to  the  differentiating  center — of  the  brain— and  the 
retinal  mechanism  be  considered  a  responsive  apparatus,  always 
consonantly  registering  the  height  to  which  the  molecular  activ- 
ity is  aroused  by  the  stimulus  (which  at  last  varies  only  in  de- 
gree or  intensity) — if  we  so  face  our  facts  about,  light  falls  where 
before  was  mystery. 

Another  result  of  experiment  is  that  different  spectral  colors 
require  different  periods  of  impact  to  bring  forth  the  resultant 
color-sensation.  On  the  supposition  of  specific  energies  why 
should  a  green  nerve  take  a  longer  time  to  react  than  a  blue  one. 
and  why  either  a  longer  than  a  red  one  ?  But,  if  green  is  produced 
only  by  a  higher  degree  of  activity  of  the  retinal  molecules, 
blue  by  lower  intensity,  and  red  by  a  still  lower,  then  clearness 
again  takes  the  place  of  darkness. 

Another  related  fact  also  finds  its  explanation  in  the  same  way: 
that  color  and  tint  change  by  continuous  observation.  If  con- 
tinuously observed,  pure  colors  may  be  merged  into  white;  the 
whole  spectrum  may,  in  this  way,  become  dichromic,  blue  and 
red  alone  remaining  with  a  white  interspace,  or  even  these  may 
fade  into  achromatic  luminosity.  This,  in  our  view,  bespeaks  a 
cumulative  effect  of  the  repeated  ether  blows,  which  increase  the 
retinal  activity  beyond  the  point  of  normal  differentiation  of 
color  difference.  The  apparently  correlated  fact  that  after  long- 
wearing  of  colored  glasses,  for  example,  blue,  one  is  unable  to 
distinguish  blue  colors,  we  think  is  due  to  cerebral  rather  than 
retinal  fatigue. 

After-images  logically  follow  from  the  theory.  That  the  retinal 
activity  of  the  molecules  must  continue  for  a  period  after  the  cessa- 
tion of  the  stimulus,  would  be  a  simple  result  of  the  laws  of  phy- 
sics. As  the  molecular  activity  falls  to  the  sensation  of  relative 
black,  the  sensations  run  through  the  scale  of  colors  correspond- 
ing to  the  different  levels  of  molecular  agitation  successively 
reached.  It  is  especially  consonant  with  our  theory  that  the 
purest  colored  after-images  are  seen  only  after  the  extrcmest  ac- 
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tivity  has  been  set  up  by  brilliant  white,  and  that  no  after-image 
is  ever  of  a  color  of  higher  intensity  than  the  causing  stimulus; 
a  stream  cannot  rise  higher  than  its  source. 

Students  acquainted  with  the  heterogeneous  mass  of  facts  in- 
cluded under  chromatological  Optics  will,  at  once,  see  the  range 
of  applicability  the  theory  has,  but  the  whole  field  is  in  such  an 
unfilled  and  disorderly  state  that  we  forego  further  application 
for  the  present. 

IV. — Psychological. 
It  may  be  said  this  view  of  the  subject  only  pushes  the  mys- 
tery farther  back,  only  relegates  to  the  inscrutable  processes  of 
the  coordinating  center  the  real  problem  to  be  explained.  To 
this  accusation  we  shall  only  be  too  glad  to  plead  guilty.  If 
that  much  of  definiteness  could  be  reached,  it  would  be  well.  It 
is  far  better  to  know  just  where  the  mystery  is  than  to  know  not 
where  it  is;  likewise  it  is  better  to  know  where  it  is  not,  than  to 
know  that  it  is  everywhere.  We  are  not  vain  enough  to  suppose 
that  we  have  done  more  than  to  localize  the  mystery,  to  push  it 
a  step  or  or  two  farther  back,  and  indicate  the  direction  in 
which  investigation  might  be  prosecuted  to  bring  the  function  of 
the  retina  into  understandable  processes  analogous  to  those  of 
other  sensory  organs.  How,  at  last,  the  brain  or  the  mind 
creates  color  and  light  from  the  raw  material  of  neural  tremors 
not  unlike  those  of  other  nerve  systems  from  which  it  eliminates 
very  different  products;  how  it  makes  of  the  one  light,  of  another 
sound,  of  yet  others,  heat,  muscular  sensation,  odor,  taste — all 
this  no  witling  would,  at  the  present  standpoint  of  science,  at- 
tempt to  intimate.  It  is  not  too  much  to  say,  no  human  inte  Hi 
gence  has  the  faintest  glimpse  of  an  idea  of  the  method.  That 
the  creation  of  light  and  color  is  absolutely  and  purely  cerebral, 
there  can  be  not  the  slightest  hesitancy  in  affirming.  Among  a 
hundred  other  proofs  is  this  striking  one  that  two  comple- 
mentary colors  thrown  independently  on  identical  spots  of  the 
two  retinai  are  (barring  certain  conditions  and  only  apparent  ex- 
ceptions) perceived  as  the  homogeneous  resultant,  white,  by  the 
fusing  and  unifying  power  of  the  mind.  How  the  nerves  trans- 
mit their  messages  is  likewise  mystery,  but  how  they  transmit 
degrees  and  differences  of  temperature  is  less  a  mystery  than  how 
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they  might  transmit  colors  already  formed,  and  of  infinite  variety. 
It  is  a  plain  fact  that  fine  gradations  and  changes  of  thermal  differ- 
ences are  recognizable  and  transmissible  by  them;  and  it  is  as 
certain  that  the  only  endowment  we  need  to  give  them  to  ex- 
plain their  function  from  our  stand  point,  is  that  of  heightening 
and  rendering  their  natural  power  of  transmitting  degrees  of 
stimulus  more  delicate  and  precise.  The  simple  fact  of  the  spec- 
ification of  this  or  that  end-organ  as  stimulated,  the  location  of 
the  position  stimulated  by  the  message  of  the  connecting  nerve- 
thread,  is  the  basis  of  the  fruitful  theory  of  local  signs,  where- 
by the  mind,  by  habit  and  comparison,  learns  of  the  direction 
and  position  of  the  external  object.  By  the  power  of  the  end- 
organs  and  of  the  nerves  to  perceive  and  transmit  the  exquisite 
differences  of  thermal  stimulation,  the  mind  likewise  elaborates 
corresponding  states  of  feeling  we  call  color  and  light,  as  the 
psychical  analogues  of  the  variations  of  ethereal  wave-length,, 
frequency  and  amplitude. 

V.  — Pathological. 
The  semi-pathological  facts  and  condition  of  color-blindness 
are  often  considered  to  be  the  test  and  touchstone  of  theories  of 
color  perception.  How  do  we  square  our  account  ?  Our  de- 
mands are  once  more  of  the  most  praiseworthy  modesty;  we 
simply  "await  the  time  in  patience"  till  something  more  is 
learned,  if  it  be  possible,  of  the  anatomical  causes.  Color-blind- 
ness may  turn  out  to  be  either  a  result  of  retinal  deficiency,  or 
it  may  be  purely  cerebral,  or  both.  If  it  is  retinal  it  must  cer- 
tainly appear  in  time  whenever  an  eye  markedly  color-blind,  is 
secured  for  microscopical  examination.  So  far  this  seems  not  to 
have  been  done,  though  there  are  some  4000  color-blind  men  in 
every  million  about  us.  One  feels  like  ticketing  his  color-blind 
friend,  or,  perhaps,  like  putting  to  him  the  quizzical  though 
pointed  query  of  the  medical  student  to  the  young  lady  with  a 
remarkable  peculiarity  of  the  elbow-joint,  ''Where  does  your 
family  bury  ?" 

The  differentiation  of  function,  whereby  the  cones  have  be- 
come the  intermediates  of  the  more  strictly  color  sensation,  is, 
as  we  have  observed,  borne  out  in  proof  by  the  facts  of  com- 
parative anatomy,  and  by  many  other  more  general  considera- 
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tions.  Disuse  is  followed  by  atrophy,  and  if  color-blindness  is 
retinal,  that  is,  if  it  is  caused  by  the  malformation,  pathological 
condition,  or  absence  of  the  cones,  such  facts  must  appear  under 
the  microscope.  Whether  some  of  our  ancestors  were,  for  ex- 
ample, the  cave-men,  and  more  particularly  some  household 
slaves  or  drudges  of  this  tribe,  who  were  never  permitted  to  go 
forth  by  day —to  whom,  by  the  subtle  laws  of  atavism,  our  color- 
blind neighbors  hark  back  for  their  peculiarity — all  this  is,  as 
yet,  in  the  dim  domain  of  speculation.  More  probably  the 
color-blind,  if  we  may  again  beg  their  pardon  for  the  second  ca- 
lumniating inference,  might  go  back  to  the  night-howling  apes 
in  their  genealogical  tree.  Unfortunately,  we  have  as  yet  been 
unable  to  catch  any  of  the  present  descendants  of  the  night- 
howlers,  however  prevalent  they  are  in  modern  civilization,  and 
however  gladly  we  would  like  to  do  so,  in  order  to  more  fully 
investigate  in  the  laboratory  whether  the  two  characteristics  of 
color-blindness  and  nocturnal  bellowing  still  go  hand  in  hand  ! 

Of  course  it  is  possible  that  the  retinal  defect,  if  such  it  be, 
may  also  reside  in  the  pigment  layer  where  the  molecules,  sym- 
pathetically responsive  to  vibrations  of  certain  rapidities  are 
wanting  or  deficient,  or,  from  any  imaginable  cause,  fail  in  func- 
tional activity. 

It  is  more  difficult  to  suppose  the  seat  of  the  defect  to  be  in 
faulty  neural  transmissson,  yet  even  this  might  be.  In  either 
of  the  latter  cases  the  morbid  histological  anatomy  would  not 
be  shown  by  the  microscope,  certainly  not  in  the  former  of  the 
two. 

We  incline  to  think  the  locus  of  the  functional  failure  will 
eventually  be  found  to  be  cerebral;  in  which  case  any  present  at- 
tempt to  reason  about  it  would  be  quite  as  profitable  as  to  dis- 
cuss the  famous  Germanic  question:  Utrwn  chimcera  bombinans 
in  vacuo  posset  comedere  secundas  intentiones  ?  It  would  be  just 
as  wise  to  repeat  with  old  Porterfield  the  quaint,  "It  is  the  will 
of  God,"  and  there  let  the  matter  rest. 

Resume. 

Ethereal  vibrations  can  only  impart  their  energy  to  molecules 
of  a  like  minuteness  to  those  originating  the  vibratile  energy. 
The  instant  and  constant  result  of  such  imparted  energy  is  the 
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increase  of  molecular  activity  in  the  receiving  body.  Our  name 
for  that  increased  molecular  activitv.  however  minute  and  slight 
it  be,  is  heat,  which  is  the  precise  register  of  it  in  all  ways  and 
degrees.  The  retinal  end-organs  are  not  essentially  different  in 
function  from  those  of  the  nerve-end  organs  of  the  temperature 
in  other  parts  of  the  body,  only  more  refined,  more  exposed, 
more  percipient  of  the  exquisiteness  of  change.  The  pigmen- 
tary layer  is  the  seat  of  the  molecules,  suspended  in  delicate 
poise  of  unstable  equilibrium,  whose  function  it  is  to  respond 
sympathetically  to  the  impinging  ether  waves,  and  whose  an- 
swering vibratory  activity  is  perceived  by  the  rod-tips  as  the 
achromatic  stimulation  of  white,  or  common  day-light;  and  by 
the  more  delicately  pointed  and  retracted  cone-tips  as  those  finer 
gradations  of  vibrational  frequency,  finally  resulting  in  the  cere- 
bral product  denominated  color.  The  optic  nerve  tremors  or 
transmissions  are  not  unlike  those  of  other  nerve  systems  which 
transmit  delicate  differences  and  amplitudes  of  stimulus,  and 
from  which  raw  material,  the  cerebral  artificer  fashions  the  mar- 
vellous products,  light  and  color  with  infinite  cunning  and  by  in- 
scrutable methods. 

That  the  feeling  of  light  or  color  is  specifically  and  utterly  dif- 
ferent from  that  of  heat,  gives  us  no  pause  or  trouble.  The 
whole  range  of  retinal  temperature  change,  within  which  and 
by  which  the  infinitude  of  color-change  must  play,  is  probably 
far  less  than  that  of  a  single  thermometric  degree.  That  also 
creates  no  questioning  astonishment  in  us.  Students  of  physi- 
cal optics  are  struck  at  every  point  of  their  investigation  with 
the  inexpressible  complexity  and  infinite  detail  harmoniously  re- 
sultant from  the  simplest  and  most  single  of  causes.  We,  more- 
over, acknowledge  the  homeliness  and  simplicity  of  the  present 
theory.  The  plain  and  barren  phenomena  of  heat  sensation 
seem,  at  first  sight,  to  be  beyond  reach  of  analogy  or  likeness  to 
those  brilliant  results  of  astounding  subtlety  and  beauty,  which 
we  call  light  and  color.  But  let  us  have  a  care  of  scorning  sim- 
ple and  near-at-hand  causes.  It  is  by  such,  as  we  have  at  last 
learned,  that  Nature  produces  her  most  dazzling,  most  complex 
and  far  distant  aims  and  results.  The  day  of  heaven-topping 
theories  is  happily  past.    In  science  as  also  in  metaphysics,  we 
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are  fast  learning  that  the  poet's  verse  is  as  well  justified  as  in 
matters  of  every  day  life: 

"Our  best  things  are  nearest  us, 

Lie  close  about  our  feet; 
It  is  the  distant  and  the  dim. 

That  we  are  fain  to  greet." 

To  be  acceptable  to  the  cultivated  inductive  mind  of  this  age, 
a  theory  must  not  contradict  the  evident  laws  of  physics;  it  must 
not  contradict  the  evident  facts  which  it  is  seeking  to  explain;  it 
must  explain  the  unknown  by  analogy  with  the  laws  of  the 
known;  it  must  have  the  crowning  merit  of  unity  or  simplicity, 
whence  multiplicity  of  result  proceeds  logically  from  singleness 
of  cause;  itmust,  lastly,  more  properly  localize  the  mystery  yet 
remaining,  and  say  ''Here  is  light,  there  it  is  not."  We  mod- 
estly submit  that  previous  theories,  with  the  notable  exception 
of  that  of  our  leader,  Wundt,  do  not  answer  to  these  demands 
of  the  scientific  spirit,  and  that  our  own,  in  a  more  or  less  per- 
fect manner,  does  do  so. 

Postscript. 

Since  the  above  article  was  written  we  have  stumbled  upon  an 
article,  previously  overlooked,  by  Dr.  Burnett,  printed  in  the 
July,  1884,  number  of  the  American  Journal  of  the  Medical  Sci- 
ences. This  accomplished  writer  takes  essentially  the  same 
ground  as  ourselves  in  regard  to  the  fundamental  nature  of  the 
retinal  process.  We  do  not  wish  "maledictions  on  him  who  dis- 
covers our  good  things  before  we  did." 

The  most  cursory  examination  of  our  articles  will  show  that, 
though  we  arrive  at  the  same  result,  it  is  by  entirely  indepen- 
dent roads  and  through  a  different  country.  And  so,  though  at 
the  time  of  writing,  we  had  no  knowledge  that  any  other  had 
struck  upon  the  same  thought,  it  gives  us  all  the  more  confidence 
in  the  security  of  the  result  to  find  such  a  powerful  ally. 

Dr.  Burnett's  reference  to  Preyer's  article  in  Pfliiger's  Archiv, 
sends  us  all  to  Preyer  as  the  real  author  of  the  conception  that 
the  retinal  function  is  a  refined  temperature-sense,  though  so  far 
back  as  2877  Pfhiger  had  stated  his  belief  in  the  phylogenetischer 
Zusammengehcerigkeit  des  Wcerme-und  Licht-sinns.  Of  this,  how- 
ever, Preyer  was  as  ignorant  as  we  of  Burnett's  article. 
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It  is  a  pity  that  Preyer  should  have  adopted  the  semi-exploded 
doctrine  of  specific  energies  of  the  retina.  His  division  of  two 
neighboring  axis  cylinders  each  into  two  cones,  each  of  which 
separately  perceives  only  one  of  the  four  principal  colors,  each 
set  uniting  a  "cold"  and  a  "warm"  color,  is  quite  as  perplexing 
as  Young's  three-fold,  or  Hering's  triplicate  polar  divisions.  The 
many  analogies  he  draws  between  vision  and  the  dermal  tem- 
perature or  tactile  senses  seem  to  us  forced  and  beside  the  mark. 
In  brief,  there  seemed  little  in  it  to  repay  the  difficulty  we  had 
in  securing  its  perusal. 

On  the  other  hand  we  were  pleased  to  find  Dr.  Burnett  throw- 
ing aside  the  whole  machinery  of  specific  energies,  together 
with  the  theories  of  Young  and  Hering,  built  upon  it. 

We  wish  that  the  argument  from  embryology  were  as  ''conclu- 
sive" as  Dr.  Burnett  inclines  to  think  it.  It  is  not  quite  true 
that  the  eye  in  vertebrates  is  formed  from  the  skin  and  grows 
inwards  to  the  brain.  It  would  be  true,  if  we  could  consider  the 
sclerotic  and  the  humors  as  the  eye;  but,  functionally,  these  are 
only  its  adjuncts.  The  eye  is  par  excellence  the  retina,  and  in- 
stead of  this  all- important  organ  growing  inward  from  any  der- 
mal modifications  it  is  found,  embryologically,  that  it  grows  out- 
ward from  the  brain,  and  joins  the  epidermic  helps.  The  greatly 
impressive  fact  is  that  the  brain  comes  out  to  see,  and  that  it 
comes  the  whole  distance,  and  not  that  the  skin  goes  in  to  tell 
the  brain  what  it  has  undergone.  Vision  is  of  all  the  senses  the 
most  purely  cerebral,  or  psychical  in  character.  It  is  true  that 
the  argument  may  be  rescued  by  Prof.  Ray  Lancaster's  ingeni- 
ous, interesting,  but  improbable  supposition  that  the  eye  of  the 
Ascidian  larva,  supposed  to  be  the  parent  of  all  vertebrates,  was 
situated  on  its  brain,  the  rays  of  light  penetrating  with  ease  its 
transparent  body. 

Or,  the  fact  might  be  emphasized  that  brain  and  skin  are  both 
differentiations  of  the  external  larval  layer  or  epiblast,  so  that, 
in  a  sense,  nerve-center  and  nerve-terminal,  inner  and  outer, 
mind  and  matter  are  all  one  !  But  in  this  way  we  could,  of 
course,  go  back  to  the  original  undifferentiated  protoplasmic 
cell. 

In  a  word,  the  eye's  temperature-sense  will  bear  out  no  such 
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literal  analogies  to  the  skin's  functions  as  Prey er  would  find,  and 
the  embryological  argument  would  prove.  The  division  of 
function  was  too  far  back;  it  must,  as  Genesis  shows,  have  been 
the  very  next  day  after  the  ''greater  light1'  was  placed  in  the 
heavens.  About  the  only  certain  analogy  which  we  can  to-day 
draw  between  the  two,  is  the  very  general  one  we  have  insisted 
on,  of  the  perception  of  differences  of  molecular  activities.  But 
a  cone  with  the  pigment  cells  in  front,  and  the  complex  machin- 
ery of  numerous,  not  understood  retinal  layers  behind,  is  a  very 
different  organ  from  the  dermal  corpuscles  or  end-bulbs  of  Pa- 
cini, Wagner,  Krause  or  Merkel,  and  in  the  present  state  of  our 
knowledge  close  analogies  are  drawn  at  a  great  hazard. 


BLANKS   FOR  RECORDING  LESION'S  AND  ANOMA- 
LIES  OF  THE  FUNDUS. 


BY  EDWARD  JACKSON,  M.  D. 

Chief  of  the  Eye  Clinic  in  the  Philadelphia  Polyclinic. 


Probably  it  has  occurred  to  every  ophthalmoscopist  to  wish 
that  he  certainly  knew,  whether  an  appearance  now  deemed  of 
great  significance,  was,  or  was  not,  present  at  the  time  of  an 
earlier  examination;  or  that,  to  trace  the  progress  of  the  case, 
he  had  the  fundus  of  a  month  ago  to  compare  with  the  fundus 
of  to-da}'. 

To  some  extent,  such  a  wish  must  always  be  unavailing 
Still,  the  habit  of  recording  all  the  appearances  noted,  together 
with  the  thorough  study  of  every  fundus,  to  which  the  making 
of  a  complete  record  is  the  greatest  aid.  will  leave  less  room  for 
unavailing  regret. 

For  anything  like  a  full  record  of  the  state  of  an  abnormal  or 
anomalous  fundus,  a  map  is  superior  to  any  description  in  words, 
both  in  exactness  and  in  the  ease  with  which  it  can  he  made. 
Mapping  is  greatly  facilitated  by  the  establishment  upon  the  pro- 
jected map,  of  certain  points  and  lines,  to  which  other  points 
and  lines  can  be  referred.  I  have,  therefore,  had  blanks  made, 
upon  which  such  maps  of  the  fundus  may  he  drawn:  and  as  the 
disk,  fovea  centralis  and  retinal  vessels  are  the  points  and  lines 
to  which  objects  are  referred  on  the  fundus,  these  are  represented 
on  the  blanks.  As  we  never  find  two  eyes  with  exactly  the 
same  distribution  of  retinal  vessels,  these  diagrams  can  only 
serve  as  a  foundation  or  outline  upon  which  may  readily  he 
sketched  the  special  features  of  each  particular  eye  under  inspec- 
tion. In  order  that  the  lines  of  the  diagram,  not  appropriate  to 
the  special  case,  may  interfere  as  little  as  possible  with  the  ap- 
pearance of  finished  sketch,  they  have  been  printed  in  light  ink, 
of  a  color  that  would  he  least  obtrusive  should  a  sketch  in  colors 
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be  attempted.  The  larger  arteries  are  represented  by  double 
lines;  the  veins  by  single  broad  lines. 

Two  slightly  different  blanks  have  been  prepared,  the  one 
marked  "right",  the  other  "left".  They  may,  by  reversing,  be 
used  indifferently  for  either  eye,  if  by  so  doing  a  diagram  is  se- 
cured which  corresponds  more  nearly  with  the  particular  ar- 
rangement of  vessels  present,  though  reversal  places  the  fovea 
somewhat  too  high. 

The  blanks  are  published  by  Queen  &  Co.  of  Philadelphia, 
and  will  be  furnished  with  backs  gummed  ready  for  sticking  in 
the  case-book.  A  specimen  accompanies  this  number  of  the 
.Journal. 


PROTRACTED  ACTION  OF  HYDROBROMATE  OF 
HOMATROPINE  IN  SPASM  OF  THE 
ACCOMMODATION. 


BY  DAVID   COGGINS,  SALEM;  MASS. 


May  15. — Mr.  H..  aet  30,  a  remarkably  vigorous  appearing 
man.  has  complained  for  some  months  of  dimness  of  sight  when 
playing  billiards  and  when  out  driving,  and  occasionally  he  lias 
had  diplopia.  Is  accustomed  to  read  and  study  till  late  at  night. 
V.  =  Sn.  8.  at  4.  L.  E.  and  12.  at  4.  R.  E.  and  vertical  lines 
seen  the  best.  A.  =  8.  D.  with  ■ — .  75  D.  =  1.  at  4.  6.  >/.  and 
the  lines  all  clear.    Overcomes  12°  prisms  only,  base  out. 

H.  by  shadow-test, — but  I  could  not  measure  it.  A  drop  of 
;t  recently  prepared  solution  of  hydrobromate  of  homatropine 
(1:60)  was  instilled  in  both  eyes,  (the  patient  having  declined 
the  use  of  atropine)  and  twice  repeated  at  intervals  of  ten  min- 
utes, when  there  was  complete  paralysis  of  the  accommodation. 
Sn.  4  was  then  readily  read  at  4.  and  with  +  4.  D.  Sn.  .50. 

May  22.-  Mr.  H.  was  unable  to  read  ordinary  type  until  four 
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days  had  elapsed  after  the  accommodation  was  paralyzed.  V. 
=  3  (in  part)  at  4.,  and  .50  at  .70. 

My  experience  with  homatropine  has  been  limited,  but  prob- 
ably its  action  on  the  ciliary  muscle  is  very  rarely  so  prolonged 
as  it  was  in  this  instance. 
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ONE  HUNDRED    AND  TWENTY  CASES  OF  ANEMIC 
AND  ATROPHIC  CONDITION  OF  THE  OPTIC 
AND  RETINA.1 


BY  ADOLF  ALT,  M.  D . 


The  paper  by  Dr.  J.  L.  Minor,  tkOn  the  Present  Standing  ot 
Tobacco  Amblyopia"  (see  this  journal,  Vol.  III.,  No.  2.  page 
26),  has  prompted  me  to  collect  all  cases  of  atrophic  conditions 
of  the  optic  nerve,  seen  by  me  during  a  period  of  over  live  years, 
and  of  which  I  had  notes  sufficient  to  arrive  at  some  definite 
conclusions.  The  following  Table  I.  gives  one  hundred  and 
twenty  cases  in  detail: 


1  The  continuation  of  this  article  will  appear  in  the  September  num- 
ber of  this  journal. 
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A.  Alt. 


Vision  has  been  fail- 
ing gradually  for  i 
1-2  years.  Does  not 
change  his  habits. 

Strychnia    was  used 
until  signs    of  poi- 
soning   appear  e  d  . 
Patient    very  ner- 
vous; suffered  much 
from  headache. 

Does  not  change  his 
habits. 

Was  shot  into  orbit. 

Both 

Eyes. 

One  Eye. 

Result. 

None. 

© 

©"""" 

-J. 

None. 

Time  of 
Obser- 
vation. 

6  weeks. 

2  months. 

2  weeks. 

See  n    i  n 
consul- 
tation. 

Treat- 
ment. 

Absti- 
nence, 
iod.  po- 
t  a  s  s  . 
strychn. 
intern . 

First 
stryc  h  - 
nia  su- 
b  c  u  t . 
Then 
const'nt 
current, 
and  la- 
ter arg. 
nitr. 

Iod.  pot. 
a  b  s  t  i- 
nence. 

Visual 
acuity. 

o  © 

d  J 

o 

o 

o 

© 

Visual 

Concent  ri  c 
limitatio  n 
L.  More 
pronounc- 
ed on  nasal 
side  in  R. 

Contract  e  d 
conside  r  - 
ab  1  y  in- 
u  p  -  and 
down- 
wards. 

Central  sco- 
toma Both 

Upper  and 
outer  half 
wanting. 

Color 
percep- 
tion. 

None. 

Normal. 

Normal. 

Normal. 

Ophthalmoscopic 
appearance. 

Both  discs  pale  ; 
arteries  thread- 
like ;  large  atro- 
pinic  spot  in  cho 
roid    R.  below 
yellow  spot. 

Disc  R.  very  pale; 
arteries  thread- 
like ;   veins  en- 
larged; perivas- 
culitis in  upper 
half  of  retina. 

Whitish  discs. 

L.  E.  inner  quad- 
rant of  disc  very 
pale  :   arter  i  e  s 
small ;  veins 
broad;  some 
floating  opaci- 
ties in  the  vi- 
trous. 

Pupils. 

R.  larger. 

Alco  h  o  1 
and  to- 
bacco. 

Probab  1  y 
cent  ra  1 
les  i  o  n 
(tumor?) 

Ale  o  h  o  1 
and  to- 
bacco. 

Injury  to 
ner  v  u  s 
opticus. 

Name 
and  Age. 

d 

6 

i 

in 

IT) 

Pi 
< 

C.  H.  W 

28. 

A. 

|       "                                                 l  " 

Atrophic  Conditions  of  the  Optic  Nerve. 
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Patient   died    a  few 
months     lat  e  r  in 
spasms. 

Had  ischias  35  years 
ago;  L.  got  blind  2 
1-2  years    ago ;  R. 
began  to  fail  a  year 
ago;  syphilitic  his- 
tory ;    no  patellar 
reflex;  gastric  crises. 

Received    injury  to 
temple  7  years  ago 
Had  severe  inflam- 
mation for  2  weeks. 
When  examined  by 
Dr.  Noyes  at  that 
time   had  multiple 
retinal     h  ae  m  0  r  - 
rhages. 

No  albumen.  Heart 
normal. 

_ 

o 

£T 

<=-• 
0 

0 

os* 

c-. 

OS  J 

°     S  0  v  c  5 

S      S    O  u-s 

.  O  0  - 

OS    J     u  a 

4  weeks. 

4  weeks. 

1  year. 

Consta  n  t| 
current, 
lod.pot. 

Arg.  nitr. 
constant 
current; 
pot.  iod. 
Cold 
douc  h  e 
to  spine. 

Absti- 
ne  n  c  e 
pot.  iod. 

Absti- 
ne  n  c  e 
pot.  iod. 

© 

0 

OS  J 

1  § 

as  -3 

s  _g 

OS  J 

Normal. 

Contracted 
inw  a  r  d  s 
anddown- 
wards. 

0  ,d 

0  ** 
f.  A  O 

«EJ 
a  0 

w  « 

(J 

Normal. 

Normal  in 

R. 

Cannot  re 
cognize 
yellow  ; 
calls 
g  r  e  e  n 
blue. 

Cannot 
rec  0  g  - 
n  i  z  e 
green. 

Disc  L.pale;  veins 
broad,  but  not 
tortuous ;  arte- 
ries small. 

L.  white  disc,  R. 
whitish     di  s  c  ; 
bloodvess  els 
small. 

1 

L.  optic  disc  pale. 
Pigmentation  ot 
retina,  especial- 
ly in  lower  half. 

R.   whitish   disc ; 
arteries  small. 
L.     ar  t  e  r  i  e  s 
small ;  retinal 
haemorrhage  be- 
low disc. 

R.  disc  pale;  ar- 
teries small; 
veins  broad  and 
partial  1  y  tor- 
tuous. 

L.  disc  reddish  ; 
arteries  small ; 
veins  tortuous. 

Myosis, 
both. 

— •  "  C  u 

■oho0 

Syph  i  1  i  s 
andcon- 
sequent 
centr  a  1 
lesion . 

Injury. 

Ale  0  h  0  1 
and  tu- 
bacco. 

Tobacco. 

ei 
m 

~ 

m 
m 

U. 

6 

Dr.  A.  S. 

77- 

J.  H.  36. 

tn 

a 

0 
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A.  Alt 


V. 

i 

K.  perfectly  normal. 

Dyspepsia     p  0  t  a  t  . 
Does    not  change 
his  habits. 

Has    been     a  hard 
smoker    for  many 
yeaisjtook  to  drink- 
ing  a    few  montlis 
ago;  vision  has  been 
failing  since. 

Sent  to  hospital  ;  re- 
sult unknown. 

Glaucoma  developed 
later  on. 

Both 

Eyes. 

One  Eye. 

Result. 

None. 

None. 

General- 
ly im- 
proved 

s  *   1  • 

«?     «J      1  in 

SIM* 

a  months, 

3  months. 

M 

c 
S 
0 
>. 

M 

i  - 
C  ■ 

Potass, 
iod. 

A  b  s  t  i  - 
ncn  c  c, 
iron. 

A  b  s  1  i  n 
Pot.iod 

**  °  U 
*C  —  1) 

.2  14  H  >. 
a 

0  0  0  u 

rt  •-  • 

c  p  e 
■g  5  0 

s. 

Visual 
acuity. 

g  s 

rV  ' 

-s  : 

rV  ' 

Visual 

field. 

Very  much 
contrac  t - 
cd  inward 
and  di  twn- 
wards. 

Restri  c  t  e  d 
downw'd  s 
and.    In  - 
wards  in 
bolh.Cen- 
tral  scoto- 
ma. 

Concentric- 
ally re- 
sir  1  c  t  ed. 
Both. 

Contract  e  d 
downwards 
and     i  n - 

Col  or 
percep- 
tion . 

Ca  n  n  0  1 
re  c  0  g  - 
nize 
green. 

Ca  n  n  0  t 
rec  0  g  - 
nize  ycl- 
1  0  w  ; 
green 
he  calls 
blue. 

S  * 

S  B 

a  v 

"8  B 

I,,    arteries  very 
small ;  veins 
broad    and  tor- 
tuous; disc  pale 
on  inner  half. 

Discs  white;  arte- 
ries and  veins 
very  thin. 

Disc  pale;  arteries 
small;  veins 
broad    in    L ., 
small     i  n  R. 
abnormal  pig- 
mental ion  of 
choroid. 

Discs  pale  ;  arte- 
ries small;  veins 
broad. 

id 
s 

« 

>>—  CJL 
■— ■  rt  o--* 
_c  t-  

■*  a  «  — r« 

■s  s  I 

&. 

Ale  0  h  0  1 
and  to- 
bacco. 

Ale  0  h  0  1 
and  to- 
bacco. 

Syph  i  1  i  s 

combin- 
ed with 
alcohol 
and  to- 
bacco. 

U  t  e  ri  n  e 

affection 
Kopi  0  - 

% 

V;  V 
B 

B 

M.  B.  30. 

M.  Mc. 

43- 

«' 

w 
• — 1 

Mrs.H.W 
40. 

s            1  J 
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Kept  on  smoking. 

Considerable  head- 
ache. Strabismus 
divergens. 

Saloon-keeper. 

Infected  3  years  pre- 
viously ;  had  iritis 
and  bone  affections. 

Blind- 
ness. 

None. 

o  o 
o 

None. 

I  1-2 

years. 

7  months 

6  weeks. 

.£ 

c 
0 
B 

pot. 

Stry  c  h  n 
intern.  ; 
pot.  iod. 
absti- 
nence. 

Had  been 
treat  e  d 
with 
stry  c  h  - 
nia,pot. 
iod.  and 
electric- 
ity. 

A  b  s  t  i  - 
nen  c  e.; 
pot. 
iodid. 

Pot.  iod. 

f>  o 

pZ  i-j 

O  O 

:o  O 
O   

nZ  h4 

wards;  cen- 
tral scoto- 
ma, both. 
(At  times 
scint  i  1 1  a- 
ting. 

R.  limited 
down- 
wards , 
L.concen- 
trica  1 1  y  ; 
centr  .sco- 
toma botn 

«  %  c  o  w 

k  i « s  o 

Ouier  half  of  discs 
perfectly  white  ; 
veins  broad;  ar- 
teries very  thin. 

White  discs. 

Whitish  discs;  ar- 
teries small. 

Whitish  discs;  ar- 
teries    sma 1  1 ; 
veins  broad. 

Mydriasis 
both. 

pia  hys- 
terica. 

Tobacco. 

Al  c  o  h  o  1 
and  to- 
bac  c  o  , 
perhaps 
syphilis 

Al  c  o  h  o  1 
and  to- 
bacco. 

Syphilis. 

W 

Oj 

a- 
m 

J 
W 

m 

IT) 

tn 
6 

W.  S.  23. 
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A.  Alt. 


Remarks. 

Had     a  paralytic 
stroke  2  years  pre- 
viously;   R.  got 
blind  soon  after. 

Immature  cataract 
had  been  removed 
from  L.  four  years 
previously;  severe 
in  Ham  mation sub- 
sequently some 
kind  of  operation 
had  been  perform- 
ed; total  leucoma. 

Seen  once  only. 

>»• 
~  >> 

Z  « 
•0*0 
•a 

M  "J 

G  0 
O 

V  V 

u 

/iotli  Eyes 

• 

One  Eye. 

Result. 

1  | 

None. 

Time  of 
obser- 
vation. 

o 
E 

months. 

Treatment . 

Pot.  i  o  il  ., 
stryc  h  n  ., 
s  U  1)  cu  t . 
const. cur- 
rent; sub- 
limate,ab- 
s  tinence  ; 
nitrite  of 
amyl. 

S  t  r  y  c  h  n. 
intern. 

c 

0  £ 
>>" 

in 

A  b  s  ti  n  . 
strychni  a 
intern. 

Str  y  c  h  11  i  a 
intern. 

Visual 
acuity. 

1  | 

PS  J 

\\  ^ 
PS  J 

7r 

0 

Visual 

field. 

Concentric  - 
ally  lim- 
ited, and 
central 
scot  o  m  a, 
both. 

'£  * 

a;  c 
W  ■  — 

Color 
percep- 
tion. 

■S.  ■ 

VJ  Vi 

I?  K 

s « 

ft  >. 

«  5 

I   r.  c 
■3  v 

.  ** 

•  "  a 

™  >~ 

—  o 

file 
pj 

L,  detachment  of 
oflower  half  of 
retina;  ant.  cor- 
tical cataract: 
post,  scleral 
staphyloma.  R., 
white  disc. 

R.  .lamellar  catar- 
act ;  white  disc  ; 
small  blood  ves- 
sels. 

Reddish  discs. 

Whitish      tlis  c  s  ; 
1    small  arteries 

% 

Mydriasis 
both. 

M  yd  1  i:iM-. 
K.;  leu- 
coma I.. 

a 

Al  c  oh  o  1 
and  to- 
bacco. 

Cen  t  r  a  1 
lesi  0  n ; 
(a  p  0  - 
plexy.) 

Unknown 

Al  c  0  h  0 1 
and  to- 
bacco. 

Insolation 

Name 
and  Age. 

MissJ.  A. 
55- 

< 

tn  N 
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« 
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— > 

c! 

ON 

0 
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target  practice  in 
hot  sun  .  Result 
staled    by  physi- 
cian   into  whose 
hands    the  case 
came  for  further 
observation. 

Does  neither  drink 
nor  smoke. 

+T  but  no  excava- 
tion. Iridectomy 
and  strychnia  ad- 
vised. 

Was  run  over  by  a 
can  i  a  g  e,  the 
wheels  going  over 
the  head. 

Was  thrown  out  of 
an    ice-boat  and 
remained  uncon- 
scious for  several 
hours. 

Improved  from  the 
day  strychnia  was 
used.     Has  never 
used  tobacco. 

- 

o 
o 

s  i 

d  J 

None. 

.5 

=  O 

C 
o 

Seen     i  n 
cons  u  1- 
tation. 

Seen     i  n 
Cons  u  1- 
tation. 

i  year. 

2  months. 

>>■"  o-d 
u  S  —  .2 

Stry  c  h  n  i  a 
subcut. 

A  b  s  t  i  n  ; 
s  t  rychnia 
intern. 

i-i » 

0  c  0 

JZ  c  c 

H  0  u  «) 

*  >xO  s 

c*5 

ft 

© 

►4 

o  g 
©  ©""" 

pi  J 

o 

.-3 

o  ^> 

5  o 

PS  J 

s  ° 
pi  hi 

_  0 

I  « 

and 
downward, 
both. 

Concentric- 
all  y  re- 
stricted; 
both  cen- 
tral sco- 
toma. 

Constricted 
in   all  di- 
recti  o  n  s. 
especially 
on  nasal 
side. 

Restri  c  t  e  d 
inw  a  r  d  s 
and  down- 
wards  i  n 
both. 

Red-green 
blind. 

Impaired. 

Whitish  discs; 
small  arteries 
L.   begi  n  n  i  n  g 
cataract. 

L.  disc  pale;  small 
arteries. 

Discs  pale:  blood- 
vessels thin. 

Discs  whitish ;  ar- 
teries  very 
small. 

Pale  discs;  blood- 
vessels thread- 
like. 

L. circular 
synechia 

Unknown 

Probab 1 y 
syphilis. 

it 
u 

ST 

Injury 

Alcohol 
and  to- 
bacco. 

Alcohol. 

W 
'— i 

as 
H 

Mrs.  R. 

53- 

W.  H. 
McN  31. 

in 
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<< 
»* 

lv 

g 
t< 

Adenoma  of  lachry- 
mal gland. 

Did  not  change  his 
habits. 

Seen  at  hospital;ab 
stinence  enforced 

Both  Eyes 

One  Eye. 

M 

Result. 

Field  of 
vision 
nearly 
normal. 

Sight 
not  im- 
proved. 

None. 

S  ®~ 

S  * 

<v 

5  *  3 

3  months. 

-Seen     i  n 
cons  u  1- 
tation 

6  months. 

4  weeks. 

Removal  of 
tumor. 

•6 
o 

3 

o 
cu 

o  rt 
£-=  = 

< 

S  t  r  y  c  hn. 
subcut. 

Visual 
acuity. 

S 

© 

s  § 
ci  J 

Stated  as 
almost 
blind 
when  en- 
tering 
the  Hos- 
pital 

Visual 

field 

Concentri  c- 
ally  limit- 
ed L. 

Rcstri  c  t  e  d 
downwa's 
and    i  n  - 
war's;cen- 
tral  sco- 
tomata. 

Color 
percep- 
tion. 

is 
I  § 

«  2 

g* 

Disc  pale  L.;  ar- 
teries small; 
veins  tortuous. 

Total  atrophy  of 
L;  Disc.  De- 
tach men!  of 
retina  R. 

R.  disc  especially 
pale    in  outer 
naif,  grayish  ex- 
udation around 
it ;  veins  and  ar- 
teries small.  L. 
blood  vessels 
very  thin. 

Pupils. 

L.  acts 
sluggish- 
ly; medi- 
um wide. 

c 

Pressu  r  e 
from  tu- 
mor of 
lach  r  y- 
ma  1 
gl  a  n  di 
L. 

Syphilis. 

Ale  ohol 
an  J  to- 
bacco. 

Ale  ohol 
and  to- 
bacco. 

Name 
and  Age. 

H.  M.  31. 

Mrs.  B.H. 
39- 

>' 

- 

G.  T  C. 
45- 

6!  1 

1 

O                   1       n                                     1  CJ 

Atrophic  Conditions  of  the  Optic  Nerve. 


209 


Removed  to  insane 
asylum  2  days  at- 
ter  examinat  i  0  n 
for  acute  mania. 

Never  drinks 

R.  had  been  blind 
for  several  days  2 
years  previously. 
Is  said  to  have  be- 
come blind  again 
suddenly  while 
patient  milked  a 
cow. 

0  0 

2  ° 
(A  J 

None. 

Seen     i  n 
cons  u  1- 
tation. 

.5 
c 

0 
6 

2  weeks. 

Seen  only 
once. 

3  weeks. 

S  t  r  y  c  h  11 
subcut. 

Stry  c  h  n  i  a 
intern. ab- 
stinence. 

Strychn.  in- 
tern. 

Strychn. 
subcut. and 
pot.  iod.  at 
the  same 
time  inter- 
nally. 

_  O 

0 

g  0 

OS  J 

,£ 

<?-■ 
O 

«  j 

R.  contract- 
ed inwards 
and  down- 
wards. L. 
normal. 

Concentric- 
ally limit- 
ed, espec- 
ially in  R. 

R.  contract- 
ed to  point 
of  fixation. 
L.  normal. 

Impaiied. 

Red- 
green 
blind. 

L.,     Disc    pale  ; 
blood  vessels 
small;  periphery- 
bloodless.  R 
post,  sc  1  e  r  a  1 
staphyloma  all 
aro  u  n  d     disc  ; 
disc  pale;blood- 
vessels  thread- 
like. 

Both  discs  paie ; 
arteries  espec- 
ially thin. 

Discs    whi  t  i  s  h  ; 
blood  vessels, 
thin,  especially 

41  — 
>  > 

c 

R.  disc  very  pale; 
main  arterial 
branches  bare- 
ly   visible.  L. 
small  arteries; 
upper  portion  of 
disc  especially 
pale. 

U  n  equal 
in  size. 

R.  larger 
than  L 

Ce  n  t  r  a  1 

1  e  sion ; 
(soften- 
in  g  of 
brain) . 

Unknown 

Tobacco. 

I)  oubtful. 

Pro  b  ably 
syphilis. 

J.  C.  68. 

a* 
■*r 

cj 
SC 

U 
0 

S  . 

N 

m 

1  1 
P.  B.  31. 
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A.  Ah. 


z 


Remarks. 

1 

Urine     and  heart 
normal 

i ,.     teni  pie  was 
struck  by  a  log  ; 
patienl  Pi  11  dovi  n 
insensible  and  was 
sick  for  2  weeks 
after;  when  com- 
ing to  found  L.  to 
be  blind. 

Did  not  consent  to 
abstain  ;  refused 
treatment. 

Refused  treatment. 
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0  2 

*  1 
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=  0 

U  a: 
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IT  . 
0-0 
5.2 
=:  . 
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Visual 
acuity. 

=  1 

=  0"- 

PS  J 

=  0 

0 

I 
> 

0  § 

Visual 

field. 

rt" 
= 
O 

O 
O 

H  ■ 

»-  B 

eg 
0  c 

percep- 
tion. 

•0 
u 
k. 

*rt 
O. 
J 

c               a  i 

y                            ^  — 

£■0  S-o 

,  to  c             ,  to  c 
■a    —           "O  -3 
-    —            u  — 

«          1  rt 

1  3 
-5  C 
-IS 

Discs  whitish;  ar- 
teries and  veins 
rather  tortuous 
both   In  L.  dis- 
tinct   signs    0  f 
former  neuritis 
optica  and  float- 
ing opacities. 

rt  — 

rt  . 
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Very  considerably 
emaciated. 

Refused  treatment. 

L.  received  an  in- 
jury 13  years  pre- 
viously. 

Two  years  previous- 
ly   had  reddish 
discs  and  hyper- 
emia 0  f   retina  ; 
never  used  tobac- 
co. 

R.  got  blind  after 
attack  of  cholera 
18  yrs.  previously. 

O 
O 

Seen  once 
only. 

Seen  once 
only. 

3  weeks. 

J2 

4) 

en 

Seen     i  n 
GOHSU  1  - 
tation. 

Stry  c  h  n  i  a 
and    f  er- 
r  u  m  in- 
tern. 

Abstinence  • 
strychn  i  a 
intern. 

Stryc  h  n  i  a 
subcut. 

Stry  c  h  n  i  a 
subcut. 

Abstinen  c  e 
strychn  i  a 
intern. 

0 

o  O 
©  © 

PS  J 

0 
0 

si 

J3cq 

O 

t 

Red- 
green 
blind  R. 

Green- 
blind 

L.   disc  perfectly 
white. 

—  c 

5 

L.,  dislocation  of 
lens,  beginning 
cataract;  p  i  g  - 
mentati  on  of 
retina,  atrophy 
and  pigmenta- 
tion of  disc.  R. 
disc   pal  e  ,  in 
outer  quadrant 
white  ;  arteries 
very  thin;  veins 
partially 

broader  than 
normal. 

L.  arteries  small; 
disc  whitish. 

Both  discs  white; 
blood  vessels 
very  thin. 

■ 

'jz  u'S 

*ls 

0  D.J3 

.2  go 
.  rt.S 

L.  irregu- 
lar; irid- 
odialy- 

sis. 

R.  myd- 
riasis. 

Cong'nit'l 
syphilis. 

Alcohol 
and  to- 
bacco 

Injury  to 
L.;  R 
sym  p  a- 
thetic. 
(?) 

Proba  b  ly 
syphilis. 

Alcohol. 

Ch  0  I  e  ra 
Asiaiica 

6  " 
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(/J 

cq 
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F.  H.  T. 

44- 

Mrs.  S.  C. 

H.32. 
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1 

1 

ft* 

Died  soon  after  of 
his  central  lesion 

- 

Father  and  mother 
were  first  cousins. 
Patient    said  to 
have    lost  vision 
only  within  last 
year  after  having 
suffered  from  ery- 
sipelas  and  bal- 
anitis. 

! 

Saloon-keeper;  re- 
fused abstinence. 

Both  Eyes 

- 

- 

One  Eye. 

Result. 

None. 

s  2- 

d  J 

Time  of 
obser- 
va  tion . 

Seen  in 
con  s  ul- 
tation. 

i  month. 

Se  e  n  in 
cons  u  1- 
tation. 

1 

I 

Seen  once 
only. 

Treatment . 
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THE  TREATMENT  OF  DETACHMENT  OF  THE  RETINA 
WITHOUT  OPERATION.  WITH  A  CASE. 


BY  FRANK  B.  EATON,  M.  D. , 

Professor  of  Ophthalmology  and  Otology,  Medical  Department  Willa- 
mette University,  Portland,  Oregon. 


Undoubtedly  the  varieties  of  puncture-operations  for  detached 
retina,  now  advocated  by  a  few  ophthalmologists  of  reputation, 
are  not  popular  with  the  mass  of  surgeons  in  any  land.  A  calm 
review  of  the  writings  published  on  the  subject  during  the  past 
ten  years,  and  of  the  discussions  in  some  of  the  ophthalmolog- 
ical  societies,  will  convince  anyone  that  this  is  the  fact;  and 
the  conclusion  arrived  at,  instead  of  intimidating  the  oculist 
should  lead  him  to  seek  new  lines  of  clinical  investigation  and 
treatment.  In  1882,  Professor  C.  Sehweigger  published  a  paper 
entitled,  "Observations  on  Detachment  of  the  Retina,"*  in 
which,  while  he  did  not  advocate  the  abandonment  of  puncture, 
he  laid  particular  stress  upon  diaphoretic  after-treatment,  and 
summed  up  his  general  plan  of  treatment  thus  : 

"Provided,  the  retina  be  not  perforated  spontaneously,  I 
consider  early  puncture,  in  coimeetion  with  a  regular  diapho- 
retic treatment  the  most  rational  course,  and  the  chances  the 
greater  the  smaller  the  detachment.  For  several  years  I  have 
preferred,  for  the  diaphoretic  treatment,  sodium  salicylate  to 
pilocarpine,  which  produces  many  unpleasant  symptoms.  I 
give  2.00  grams  in  0.5  doses  [7-^  grains]  every  ten  minutes,  and 
have  the  patient  wrapped  in  woollen  blankets  ;  the  diaphoresis 
to  be  continued  for  several  hours,  during  which  the  patient 
may  take  weak  tea."f 

It  is  unnecessary  to  state  that  the  great  majority  of  cases  of 
detachment  apply  for  treatment,  when  early  puncture  is  out  of 


*  Archives  of  Ophthalmology,  Vol.  XI.  p.  451.    t  Ibidp.  453. 
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the  question,  and  I  freely  confess  that  I  have  had  no  experience 
with  it  as  a  means  of  treatment. 

But  so  marked  and  rapid  an  improvement  did  I  accomplish  in 
a  case  of  marked  detachment  with  copious  subretinal  effusion  by 
vigorous  diaphoresis  alone,  that  the  question  arose  in  my  mind, 
as  to  whether  this  form  of  treatment  in  properly  selected  cases 
had  been  fairly  tried.  In  the  case  I  here  give,  it  will  be  noticed 
that  I  departed  somewhat  from  Schweigger's  plan,  and  brought 

L. 


o 


0 

4H+f-  =  ,tjeJ^ 


Fig.  15. 

Field  V.  L.  E.,  April  7, 1886.   (Eccentric  fixation,  upward  and  inward.) 

into  requisition  with  sodium  salicylate  the  Turkish  bath.  The 
case  is  as  follows: 

Robert  R.,  set  14.  was  brought  to  me  by  his  mother,  April 
8th,  1886.  Four  years  ago  he  was  kicked  over  the  right  eye  by 
a  horse,  and  has  been  blind  in  that  eye  ever  since.  Two  years 
ago  he  was  hit  in  the  left  eye  with  a  snow-ball  which  blinded  him 
at  once,  and  he  had  to  be  carried  home.  The  left  eye-ball  was 
very  red,  and  much  swollen,  as  were  the  surrounding  parts. 
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F.  B.  Eaton. 


For  some  time  he  was  almost  blind,  but  the  day  after  the  acci- 
dent, he  could  see  a  little  out  of  the  left  eye,  and  in  a  short  time 
as  well  as  ever.  One  year  ago  the  sight  of  the  left  eye  began  to 
fail,  and  in  two  weeks  the  sight  was  as  bad  as  now. 

A  doctor  treated  him  until  lately  with  a  battery,  and  he  can 
see  a  little  better. 

Status  Praesens.  —  Traumatic  cataract  R.  —  V.  R.  E.  shad- 
ows. External  strabismus  R.  —  V.  L.  E.  fingers  at  six  feet.  Ec- 
centric vision  (upward  and  inward).  Ophthalmoscope  shows 
detachment  of  retina  of  nearly  the  whole  of  the  lower  half  of 

L. 


Fig.  16. 

(Eccenrric  fixation  ;  upward  and  inward. ) 

the  retina,  (lower  and  outer  quadrant).  Central  arterial  branches 
smaller  than  normal. 

The  detachment  extends  to  the  edge  of  the  disc  downward  and 
outward. 

The  field  of  vision  of  the  left  eye  [Fig.  15.],  shows  not  only 
contraction  corresponding  to  the  detachment,  but  also  that  of 
colors. 

I  resolved  to  make  a  thorough  trial  of  free  diaphoresis  before 
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undertaking  any  operation.  This  was  carried  out  systematically 
and  faithfully,  the  Turkish  bath  alternating  daily  with  pilocar- 
pine \  gr.  After  ten  days,  however,  I  gave  the  boy  powders 
of  sodium  salicylate  5  grs.  each,  three  to  be  taken  ten  minutes 
apart  [15  grains]  during  the  bath. 

April  17th,  fingers  at  16  feet. 

April  21st,  field  L.  as  in  Fig.  16. 

The  fundus  looks  much  better,  the  outlines  of  the  disc  being 
clearer,  and  the  arteries  fuller.  Considerable  fluid  is  still  to  be 
seen  at  the  lower  periphery,  however.  I  now  began  the  use  of 
strychnia  injections. 

April  26th  V.  L.  \^  ;  field  V.,  same  as  on  the  21st. 

May  1st,  V.  L.  ^ ;  fundus  shows  marked  diminution  of  the 
sub-retinal  fluid. 

Field  has  extended  outward  and  upward. 

He  now  left  for  home  with  instructions  to  carry  out  the  treat- 
ment by  means  of  an  artificial  Turkish  bath  apparatus  and  the 
powders.  I  also  instructed  his  mother  to  apply  a  pressure 
bandage  at  night. 

So  confident  am  I  that  a  thorough  diaphoretic  course,  carried 
out  under  the  surgeon's  eye,  has  everything  to  recommend  it  as 
a  rational  means  of  treatment,  that  I  shall  not  hesitate  to  try  it 
even  in  desperate  cases,  with  or  without  puncture. 


ON  A  MODE  OF  DETERMINING.  WITH  THE  PRISOP- 
TOMETER.  THE  DEGREE  OF  LATENT  HYPERME- 
TROPIA  WITHOUT  MYDRIATICS. 


BY  H.  CTJLBERTSON,  M.  D. 

Assistant  Surgeon  U.  S.  Army. 
(Retired). 

The  prisoptometer  has  been  described  heretofore.  It  exer- 
cises no  influence  on  the  refraction. 

To  determine  the  latent  hyperopia,  place  in  the  holder  of  the 
prisoptometer  a  glass  of  +  7.  dioptries,  and  add  over  it 
the  concave  spheric,  which  will  cause  the  inner  margins  of  the 
object  circles  of  this  instrument  to  touch.  The  degree  of  hyperine- 
tropia  will  be  the  difference  between  the  positive  and  negative 
glass. 

In  testing  this  matter.  I  have  called  upon  a  number  of  my  hy- 
peropic  patients,  in  whom  I  have,  within  a  year,  and  in  one  case 
two  }Tears,  tested  the  eyes  under  duboisine,  and  hence  I  know 
the  degree  of  latent  hyperopia  in  each  case.  These  parties  I  have 
subjected  to  the  above  method  of  testing  with  glasses,  and  find 
that  in  the  main  the  ametropia  developed  by  the  glasses  corres- 
ponds with  that  found  by  the  employment  of  the  mydriatic. 

To  illustrate  this  subject,  take  the  most  simple  case  of  hyper- 
metropia,  one  in  which  the  use  of  the  prisoptometer  shows  no 
manifest  ametropia.  On  placing  +  D  7.  in  the  holder  of  the 
instrument,  we  render  the  eye  artificially  myopic  =  7.  dioptries, 
and  we  overcome  all  accomodation,  certainly  for  the  distance  of 
the  eye  from  the  object  circles,  which  in  my  instrument  is  four 
meters.  We  now  place  successively  before  the  convex  7.  D 
spheric,  negative  "d,"  see  Fig.  17.,  or  concave  spheric — D  4.  or 
—  D —  5.,  and  finally  D  6.  and  with  the  latter  the  circles  arc  ren- 
dered tangent  at  their  inner  edges.  Taking  the  difference  we 
have  +  D  7.0  —  ( — D  6.0)  =1.0,  or  ldioptric  of  latent  hyperopia. 

(±20) 
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But  this  needs  explanation  and  the  following  Figure  17  will 
aid  in  understanding  the  result. 

The  parallel  rays  passing  through  the  +  D  7.0  glass  alone, 
induces  an  artificial  focus,  "at  —  D7.0,"  and  also  7.  dioptries  of 
myopia.  We  now  add  D,  see  Fig.  1,  or  —  6.  D  and  this  glass 
induces  an  artificial  hyperopia,  and  neutralizes  D  6.  of  the  arti- 
ficial myopia,  and  the  focus  is  cast  in  the  direction  of  the  dotted 


Fig.  17. 

lines  upon  the  retina,  and  now  the  two  circles  of  the  propto- 
meter are  tangent.  But  the  +  7.  cannot  overcome  the  —  6., 
hence,  there  must  be  an  influence  =  ■ — D  1.0  to  neutralize  the  + 
7.  Remembering,  that  this  +  7.  induces  myopia =7.  D  and  the — 
6.  hypermetropia,  =  D  6.0,  and  considering  the  eye  as  a 
glass  of  +  1.  D,  it  is  plain  that  said  eye  furnishes  the  +  1.0  of 
real  hyperopia.  Hence,  —  D  7.0  —  [  (+  D  0.  0  +  D  1.0)  =  + 
D  7.  0]  =  0;  or  the  focus  is  upon  the  retina,  the  object  circles 
are  tangent,  and  there  is  present  in  this  example  =  D  1.0  of 
latent  hypermetropia. 
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II  Culhertson. 


Therefore,  the  following  rule  is  obtained  for  the  first  class,  or 
when  there  is  no  manifest  hypermetropia. 

Rule  I. — Place  in  the  proptometer  +  D  7.  spheric,  and  add 
the  —  spheric  which  will  cause  the  object  circles  to  touch,  and 
this  will  denote  the  latent  hypermetropia. 

N.  B.  Weak  convex  or  concave  spherics  should  be  tried  when 
the  apparently  appropriate  negative  glass  has  been  found,  to  see 
if  these  cause  separation  or  lapping  of  the  circles;  and  this  cau- 
tion should  be  observed  in  all  the  testing  by  this  method  for 
hypermetropia. 


Case  second — in  which  there  is  spasmodic  or  apparent  myopia, 
and  yet  hypermetropia  is  present.  Suppose  such  a  case  =  —  D 
0.  5.  Here  the  ametropic  focus,  from  accommodation,  is  at  A 
Fig.  I  .  Add  now  the  +  7.  D.  in  the  instrument,  and  there  will 
be  induced  not  D  7.  artificial  myopia,  but  the  sum  of  this  and 
the  spasmodic  myopia;  or  —  D  7.0  +  ( —  D  0.5)  =  —  D  7.5. 
By  successive  trials  of  negative  spherics,  we  find  that  —  D  6.5. 
causes  the  object  circles  to  touch.  Hence  (myopia)  +  7.5. — 
(hypermetropia)  ( —  6.5)  =  +  D  1.0.  The  latter  quantity  is  hy- 
permetropia, because  the  eye  furnishes  +  D  1.0  of  absolute  hy- 
permetropia, and  hence  —  D  7.0  +  ( —  D  0.5  spasmodic)  =  — 
D  7.5  —  [(+  D  6.5  +  D  1.0)  =  +  D  7.5]  =  0;  or  the  object  cir- 
cles are  tangent  and  the  images  in  focus  upon  the  retina.  There- 
fore, if  on  testing  with  the  prisoptometer  we  find  apparent  myo- 
pia, we  observe  the  following: 

Rule  II. — Place  the  +  D  7.0  spheric  glass  in  the  holder  and 
add  different  concave  spherics  until  the  circles  touch,  then  add  to 
the  number  of  dioptries  of  manifest  myopia  previously  found, 
(=  D  0.5  in  the  last  case)  to  the  +  D  7.0  spheric,  and  from  this 
sum  deduct  the  number  of  dioptries  of  the  negative  spheric  re- 
quired to  cause  the  object  circles  to  touch. 


Case  third — in  which  there  is  manifest  hyperopia,  as  well  as 
latent.  Let  us  suppose  a  case  in  which  on  using  the  instrument 
the  object  circles  are  apart  and  the  focus  at  B  Fig.  1,  and  that  a 
+  D  0.5  causes  the  said  disks  to  touch.    There  is  =  D  0.5  of 
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manifest  hypermetropia.  Place  +  D  7.0  in  the  holder  of  the  in- 
strument, and  we  have  not  D  7.0  of  artificial  myopia  but  that 
quantity  —  the  +  D  0.5,  or  —  7.0  —  (+  0.5)  =  —  D  G.5  of  ar_ 
tificial  myopia.  Add  now  —  D  0.0  spheric  in  instrument  and 
the  circles  touch  at  their  edges  and  their  images,  will  be  in 
focus  upon  the  retina.  Hence,  we  have  under  these  glasses  (my- 
opia) +  6.5  —  ( —  6.0)  =  +  0.5  dioptries.  But  we  have  found 
that  there  is  D  0.5  of  manifest  hyperopia,  hence  this  must  be 
added  to  the  +  D  0.5  latent  H.,  or  +  D  0.5  +  DO. 5  =  +  D1.0 
of  total  hyperopia.  However ,  this  may  be  simplified  by  the  fol- 
lowing. 

Rule  III. — Place  +  D  7.  in  the  holder,  add  the  — ■  spheric 
which  causes  the  circles  to  touch  and  deduct  the  second  glass 
from  the  first,  which  will  give  the  total  hypermetropia.  To  find 
the  latent,  deduct  the  manifest  from  the  total  hypermetropia. 
Practically  we  can  deduce  two  rules  from  the  three  given: 

Urst.  In  case  there  is  no  manifest  hyperopia  and  when  there 
is  manifest  hypermetropia,  we  deduct  the  negative  glass  from 
the  positive,  for  the  total  hypermetropia. 

Second.  In  case  there  is  spasmodic  myopia  associated  with 
latent  hypermetropia,  add  the  apparent  myopia  to  the  +  glass 
and  deduct  from  this  sum  the  negative  glass,  required  to  cause 
the  object  circles  to  touch. 

Appended  is  a  table  of  cases  representing  these  three  classes  of 
hyperopia.  In  some  examples  the  results  do  not  correspond 
with  those  shown  under  the  mydriatic;  but  this  I  believe  is  due 
to  the  refraction  having  changed  since  their  application.  I  am 
satisfied  that  if  the  two  tests  were  applied  at  the  same  date,  the 
results  would  be  almost  identical  in  the  degree  of  ametropia. 


CASES  UNDER  RULE  I. 

No.  Eye. 

Mr.  W.  T.  L.,  set.  32.    No  manifest  ametropia.  Under 
duboisine  has  +  D.  1.  0  H. 

1.  R.  E.  with  +  7.—  (—6.)  tang  =  +  D  1.  0  H. 

2.  L.  E.  with  +  7.  —(—6.)  tang  =  +  D  1.  0  H. 
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No.  Eye. 

3.  Miss  Z.  D.,  set.  16.    No.  man.  am.  in  R.  E.  Duboisine. 

+  D  1.0  H.    With  +  D  7.— (—6.)  =  +  D  1.  H. 
Miss  T.  M.,  set.  20.    No  manifest  am.  R.  or  L.  eye.  Du- 
boisine.   4-  D  0.75  H. 

4.  R.  E.  with  +  D  7.75— (— D  7.0)  =  4-  .75  D. 

5.  L.  E.  with  4-  D  7.75— (— D  7.(0=  +  .75.  D. 
Miss  McC,  set.  13.    No  manifest  ametropia. 

6.  R.  E.  4-  7.  —  (—  6.)  =  +  D  1.  H.    Duboisine  same. 

7.  L.  E.  4-  7.  —  (—  6.)  =  +  D  1.  H.    Duboisine  same. 
Miss  E.  (jr.  R.,  set.  45.    No  manifest  ametropia. 

8.  R.  E.  4-  7.  —  (—6.25)  =  D  0.75  H.    Duboisine  same. 

9.  L.  E.  4-  7.  —  (—6.5)  =  D  0.5  H.     Duboisine  gives  D 

0.75  H. 

CASES  UNDER  RULE  II, 

SHOWING  SPASMODIC  MYOPIA. 

]So.  Eye. 

J.  H.  C,  set.  30.  Each  eye  man. — D.5.  Duboisine  H  D  1. 

1.  R.  E.  +  7  +  (—.5)  =  +  7.5—  (—6.5)  =  +  D  1.0  H. 

2.  L.  E.  +  7  +  (—.5)  =  +  7.5—  (—6.5)  =  +  D  1.0  H. 
Mrs.  M.  R.  B.,  a?t.  32.    Man.  — D  0.5  each  eye.  Du- 
boisine +  1.25  H. 

3.  R.  E.  +  7.  +  (—-5)  =  +  7.5  —  (—6.25)  =  +  1.25  H. 

4.  L.  E.  +  7.  +  (—.5)  =  4-  7.5  —  (—6.25)  =  +  1.25  H. 
Mrs.  R.  B.,  set.  42.    Manifest  —  D  .25  each  eye.  Du- 
boisine 4-  D  0.75  H. 

5.  R.  E.  +  D  7.  +  (—.25)  =  +  7.25—  (—6.75)  =4-  0.5  H, 

lacks  +.25  D. 

6.  L.  E.  4-  D  7.  4-  (—.25)  =  +  7-25—  (—6.75)  =  4-0.5  H, 

lacks  4-  .25  D. 
Mrs.  C.  F.  H.,  set.  28.    Manifest  —  D  0.5  each  eye.  Du- 
boisine 4-  D  1.  H. 

7.  R.  E.  +  7.  4-  (—.5)  =  4-  7.5  —  (—  6.5)  =  4-  1.0  H. 

8.  L.  E.  +  7.  4-  (—.5)  =  4-  7.5  -  -  (—  6.5)  =  4-  1.0  H. 

9.  Mr.  C.  B.  C,  set.  23.    Manifest— D  0.25.     L.  eye.  +  7. 

4-  (—  .25)  =  4-  7.25  —  (—6.5)  =  4-  D  0.75  H.  Du- 
boisine gives  the  same. 
Mrs.  E.  G.  R.  Each  eye  manifest.  —  D  0.25.  set.  45.  Du- 
boisine gives  4-  D  0.75. 
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No.  Eye. 

10.  E.  E.  +  7.  +  (—-25)  =  +  7.  25  —(—6.5)  =  +  D.  H 

0.75. 

11.  L.  E.  +  7.   +  (—.25)  =  +  7.25  —(—6.5)  =  4-  D.  H. 

0.75. 

CASES  UNDER  RULE  III. 

IN  AVHICH  THERE  IS  MANIFEST  AS  WELL  AS  LATENT  H. 

No.  Eye. 

Mr.  H.  C,  set.  58.    Man.   H.    1.5  D.     Duboisine  not 
used. 

1.  R.  E.  4-  7.  —  (—5.5)  =  +  1.5  D.  H. 

2.  L.  E.  +  7.  —  (—  5.5)  =  +  D  1.5.  H. 

Miss  H.  A.,  set.  19.    Man.  H.  D  0.75  each  eye. 

3.  R.  E.  +  7.  —  (—4.25)  =  +  2.75  H.    2  yrs.  ago,  Duboi- 

sine gave  D  3.0  H. 

4.  L.  E.  4-  7.  —  (—4.25)  =  +  2.75  H.    2  yrs.  ago,  Duboi- 

sine gave  D  3.5  H.    Probably  the  refraction  in  eyes 
have  changed  in  two  years. 
Miss  Z.  D.,  set.  16.    Manifest  +  D.  0.25  H. 

5.  L.  E.  +  7.  —(—6.)  =  +D.  1.0  H.     Has  under  duboi- 

sine +  D  1.  H. 
Miss  K.,  ret.  47.    Right  E.  man.  4-  D.  1.25;  L.  man.  4- 
D  2.0. 

6.  R.  E.  +  7.— (—5.0)  =  +  2.0  H.   Duboisine  gives  +  2.H. 

7.  L.  E.  +  7.— (—4.5)  =  +  2.5  H.    Duboisine  gives  +2.5 

H. 

Mr.  C.  M.  V.,  a?t.  42.    Man.  H.  D  .25  each  eye. 
8&9.  R.  &  L.  E.  each  4-  7.75  —(—7)  =  +  .75  D.  H.    No  du- 
boisine used,  and  sees  well  in  R  vision  with  these 
glasses. 

Miss  A.  V.,  set.  41.    +  .5  H.  man.  each  eye. 

10.  R.  E.  +  7.  —(—6)  =  +  D  1.0  H.     Duboisine,  1  year 

ago,  gave  +  D  1.5  H. 

11.  L.  E.  +7.  —(—.6)  =  +  D.  1.0  H.     Duboisine,  1  year 

ago  gave  4-  D  1.5  H. 
Mrs.  T.,  set  40.  4-  D  1.25  H  man.  each  eye. 
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II.  6  ulbertson. 


No.  Eye. 

12.  R.  E.  +  7.—  (— t.o)  =H  2.5  D.      Duboisine   gives  the 

same. 

13.  L.  E.  +  7.—  (— 4.5)  =  +  H  2.5  D.    Duboisine  gives  the 

same. 

Mrs.  LeR.  C    Man.  H.    R.  E.,  +  D  1.5.     L.  E.  man. 
+  D4.5  H. 

14.  R.  E.   +  7.— (—4.0)=  +  3.0  H.    January,  '86  duboi- 

sine gave  +  D  4  H.  There  must  have  been  some 
change  in  the  refraction  of  this  eye. 

15.  L.  E.  +  7.— (—2.)  =  +  5.  D  H.   "  In  January,  '86,  Du- 

boisine gavre  +  D  5.  H. 

Attention  is  invited  to  what  has  already  been  stated  as  to  the 
influence  of  the  glasses,  in  determining  the  hyperopia;  the  +  in- 
ducing artificial  myopia,  and  the  — ,  artificial  hyperopia.  To 
illustrate,  take  eye,  3,  under  Rule  11;  or  R.  E.  +  7.  +  ( — .5)  = 
+  7.5  —  ( — 6.25)  =  +  1.25  H.  This  formula,  according  to  the 
effect  of  the  glasses,  is  as  follows:  R.  E. — 7.  +  ( — .5  result  of 
accommodation)  =  —  7.5  —  (+6.5  artificial  hyperopia  from — 
glass)  =  — 1.25  D.  H.  The  latter  quantity  neutralizes  the  H.  = 
D  1.25  of  the  eye.  In  applying  the  negative  glasses  behind  the 
+  7.  D  spheric,  each  negative  should  be  removed  before  a  sec- 
ond —  is  applied;  i.  e.,  suppose  —  6.  is  behind  the  +  7.  and  the 
circles  are  not  touching;  it  will  not  answer  to  add  to  the  —  6. 
the  —  D  5.,  but  the — 6.  should  be  removed  from  the  holder, 
and  then  the  —  6.  and  the  —  5.  added  simultaneously;  because, 
then,  the  +  7.  being  in  the  instrument  and  overcoming  the  ac- 
commodation, the  application  of  the  two  negative  glasses  will 
give  the  true  refraction.  If,  however,  negative  6.  is  permitted 
to  remain  in  the  holder,  there  would  only  be  +  7.  —  ( —  6.) 
=  D  1.  of  accommodation  to  be  overcome  by  the  —  DO.  5  sub- 
sequently added,  and  which  force  the  ciliary  muscle  might  ex- 
ercise and  so  vitiate  the  result. 


REMOVAL  OF  A  PIECE  OF  STEEL  FROM  THE 
CRYSTALLINE  LENS. 


BY  DAVID  WEBSTER,   M.  D., 


Professor  of  Ophthalmology  in  the  New  York  Polyclinic,  Surgeon  to  the 
Manhattan  Eye  and  Ear  Hospital,  New  York. 


Mr.  M.,  a  blacksmith,  aged  51,  living  in  the  interior  ol*  New 
York  State,  on  January,  28,  1886,  while  striking  a  cold  chisel 
with  a  hammer  had  a  piece  of  steel  from  the  edge  of  the  chisel 
fly  up  and  strike  his  left  eye.  Immediately  after  the  injury  he 
observed  that  the  sight  of  the  eye  k 'flickered"  but  he  could  still 
see  very  well  with  it,  and  there  was  very  little  pain.  He  went 
at  once  to  see  the  nearest  physician  who  examined  the  eye  and 
could  find  nothing  in  it.  He  went  to  see  the  doctor  again  the 
next  morning  on  account  of  the  pain  in  the  eye,  and  upon  exam- 
ining the  eye  again  the  doctor  found,  that  there  was  a  foreign 
body  in  it  but  said  it  was  too  deep  for  him  to  attempt  its  re- 
moval, and  advised  him  to  go  to  see  Dr.  C.  R.  Agnew.  On  Tues- 
day, February  2,  five  days  after  the  injury,  the  patient  presented 
himself  at  Dr.  Agnew's  clinic  at  the  College  of  Physicians  and 
Surgeons.  Upon  inspection  Dr.  Agnew  found  a  minute  scar  of 
the  cornea  just  below  and  a  little  to  the  temporal  side  of  its  centre 
and  what  seemed  to  be  a  foreign  body,  enveloped  in  lymph, 
transfixing  the  iris  near  its  temporal  pupillary  border  and  pene- 
trating the  lens  a  little  to  the  temporal  side  of  its  centre.  The 
anterior  extremity  of  the  foreign  body  projected,  apparently, 
about  a  line  into  the  anterior  chamber.  Atropine  was  dropped 
into  the  eye,  and  while  the  rest  of  the  pupil  dilated  moderately 
well,  the  pupillary  border  at  the  site  of  the  foreign  body  remained 
fixed. 

Dr.  Agnew  advised  that  an  attempt  be  made  to  remove  the 
piece  of  steel,  and  sent  the  patient  to  the  Manhattan  Eye  and 
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Ear  Hospital  for  that  purpose.  The  next  day.  Wednesday,  Dr. 
Agnew.  being  called  away  on  business,  requested  me  to  operate 
in  his  stead.  As  the  foreign  body  was  believed  to  be  steel  it  was 
thought  that  the  magnet  might  be  fonnd  necessary  during  the 
operation.  Accordingly  we  had  a  Gruening's  magnet  and  a 
Hirschberg's  electro-magnet  on  hand.  Before  the  patient  was 
under  ether  I  held  the  Gruening's  magnet  close  to  the  cornea, 
immediately  over  the  foreign  body  for  several  minutes  without 
causing  it  to  move  and  without  causing  any  sensation  in  the  eye 
as  though  traction  upon  the  piece  of  steel  were  being  produced. 
Upon  testing  the  strength  of  the  two  magnets  Gruening's  was 
found  to  be  quite  as  strong  as  Hirschberg's.  owing.  I  presume, 
to  some  defect  in  the  electric  cuiTent.  The  patient  having  been 
etherized  I  made  an  incision  in  the  temporal  margin  of  the  cor- 
nea nearest  the  foreign  body  with  an  iridectomy  knife,  and  as 
the  point  of  the  knife  reached  the  foreign  body  before  the  wound 
was  large  enough.  I  enlarged  it  with  scissors. 

The  extremity  of  the  Gruening's  magnet  being  too  large  to  in- 
troduce into  the  anterior  chamber  through  so  small  a  wound  with- 
out doing  more  violence  to  the  eye.  and  as  the  experiment  which 
I  had  made  with  it  caused  me  to  doubt  whether  it  would  attract 
the  steel  with  sufficient  power  to  remove  it  if  I  did  introduce  it. 
I  decided  to  attempt  to  remove  it  with  forceps.  Accordingly.  I 
carefully  introduced  a  pair  of  iris  forceps,  curved  on  the  flat,  and 
seized  the  encapsulated  foreign  body  and  as  gently  as  possible 
withdrew  it.  So  firmly  was  the  foreign  body  attached  to  the  iris 
and  lens  by  the  lymph  in  which  it  was  encapsulated,  that  I  had 
to  use  conscious  force  in  extracting  it.  A  portion  of  the  iris 
came  out  with  it.  Instead  ot  replacing  this  inflamed  portion  of 
iris  within  the  eye.  I  thought  it  the  part  of  prudence  to  excise  it 
which  I  did  with  scissors,  leaving  a  neat  coloboma  with  no  iris 
in  the  wound.  The  encapsulated  foreign  body  was  placed  upon 
the  finger  of  one  of  the  surgeon's  present,  and  the  power  of  the 
Gruening's  magnet  tried  upon  it.  This  magnet,  which  readily 
lifted  a  pocket-knife,  or  a  pair  of  strabismus  scissors,  would  not 
raise  the  foreign  body  from  the  finger  even  placed  in  immediate 
contact  with  it.  This  rendered  it  certain  that  an  introduction  of 
the  magnet  into  the  anterior  chamber  of  the  eye  would  have  been 
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worse  than  useless.  After  the  mass  of  lymph  enclosing  the  for- 
eign body  had  become  dry  and  was  loosened  up  from  the  finger, 
the  magnet  raised  it  readily. 

The  eye  recovered  without  unpleasant  inflammatory  reaction. 
The  wound  healed  without  anterior  synechia.  On  February  17, 
fourteen  days  after  the  operation,  the  patient  was  discharged  with 
vision  in  the  eye  from  which  the  spiculaof  steel  had  been  re- 
moved, but  with  a  blood  stain  covering  the  anterior  capsule  of 
the  lens  in  the  area  of  the  colobouia.  The  eye  was  rapidly  '■'whiten- 
ing up."  The  foreign  body  was  a  very  slender  spiculum  of  steel 
some  two  and  a  half  lines  in  length. 


AN  ACUTE  ATTACK  OF  GLAUCOMA  INDUCED  BY 
THE  LOCAL  APPLICATION  OF  COCAINE. 


BY  JULIAN  J.  CHIS0LM,  M.  D.,  BALTIMORE,  3ID. 


Mr.  C.  G.  E.,  aged  iS,  was  operated  upon  for  glaucoma  fif- 
teen months  since.  Vision  had  commenced  to  fail  in  the  left 
eye  with  sharply  bent  vessels.  V.  =  j?^.  In  the  right  eye  he 
still  retained  good  vision  yfj  with  deep  physiological  pitting  of 
the  disc  and  bending  of  vessels  at  one  part  of  the  rim.  From 
the  double  iridectomy  he  recovered  promptly,  and,  by  aid  of 
reading  glasses,  has  been  doing  well.  Recently,  he  consulted 
me  in  reference  to  his  glasses,  which  were  not  as  clear  as  for- 
merly and  needed  changing.  There  was  myopic  astigmatism 
—  c  to  which  was  added  presbyopia  a1,,  +.  With  these  glasses 
he  read  Brilliant,  and  with  the  cylinder  alone  he  exhibited  V.  =^4 
showing  perfect  vision  in  the  right  eye.  In  this  eye  there 
had  been  for  four  days  some  mattering  and  redness,  a  catarrhal 
ophthalmia  brought  on  by  exposure  in  railroad  travel.  I  sug- 
gested to  him  that  a  1  per  cent  solution  of  nitrate  of  silver  fol- 
lowed up  by  a  zinc  sulphate  lotion  would  soon  relieve  him  of  the 
surface  inflammation,  and  that  to  prevent  pain  from  the  caustic 
drop  I  would  first  use  cocaine.  The  cocaine  four  per  cent, 
drop  was  applied,  and  in  five  minutes  the  caustic  -drops.  There 
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was  no  discomfort  from  it  for  the  moment,  but,  in  ten  minutes, 
the  eye  felt  very  hot  and  burning,  which  induced  me  to  reapply 
the  cocaine.  This  has  been  nry  rule  of  practice  in  catarrhal  oph- 
thalmia, to  suppress  the  pain  of  caustic  collyria  by  cocaine.  As 
soon  as  he  felt  comfortable,  he  left  nry  office  with  instructions  to 
go  to  the  hotel  and  apply  cold  cloths  to  the  eye  if  it  caused  pain. 
Within  three-fourths  of  an  hour  he  returned  to  my  office  with 
the  statement  that  his  eye  had  become  painful  and  that  he  could 
no  longer  see  out  of  it.  In  closing  the  left  eye  he  could  not  see 
to  count  lingers  at  two  feet,  with  an  e}re  which  had  -f  j  vision 
one  hour  before.  Upon  examination.  I  found  the  pupil  widely: 
dilated  and  smoky.  Tension  +.  An  ophthalmoscopic  exami- 
nation showed  no  sudden  hemorrhage,  which  I  was  fearful  of. 
This  gave  me  grounds  for  alleviating  his  fears  with  the  state- 
ment that  an  antidote  would  soon  make  all  right  again.  He  had 
become  sick  from  fright  and  felt  very  faint.  I  applied  a  one  grain 
solution  of  eserine  freely  to  the  eye  and  drew  blood  from  the 
temple  with  the  artificial  leech,  also  ordered  cold  cloths  as  a 
local  dressing.  In  two  hours  there  was  a  visible  improvement 
to  him,  so  that  he  could  see  again  large  objects,  and,  in  six 
hours,  sight  had  entirely  returned  to  the  extent  of  reading  bril- 
liant with  his  glasses  and  seeing  j|  for  distance. 

This  is  my  first  accident  from  cocaine.  How  mam'  thousand 
times  I  have  used  it  I  can  not  say.  For  all  eye  operations,  with 
the  exception  of  enucleations,  it  is  in  daily  use.  I  use  it  to 
quiet  eye  pains  in  all  patients,  allowing  them  to  apply  it  as  often  as 
they  desire.  When  I  apply  nitrate  of  silver  solutions  for  catar- 
rhal ophthalmia,  each  application  of  the  caustic  is  preceded  and 
followed  by  cocaine.  If  I  remove  a  pterygium  the  patient  is  sup- 
plied with  a  cocaine  4  per  cent,  solution  to  drop  in  his  eye  when- 
ever it  pains.  One  nervous  lady  who  had  dropped  ammonia  in- 
to her  eye  instead  of  a  borax  lotion,  used  the  -i  per  cent,  solution 
forty  times  a  day  for  three  days,  sometimes  at  ten  minutes  in- 
terval or  as  often  as  the  burning  pain  would  be  experienced,  and 
no  trouble  came  of  it.  although  the  cornea  had  a  whitish  look 
from  the  ammonia  application  when  I  first  saw  her.  I  had  never 
had  occasion  to  use  it  in  glaucomatous  cases,  except  in  prepara- 
ration  for  an  iridectomy.    The  emptying  of  the  anterior  chant- 
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ber  with  escape  of  aequeous  would  always  remove  all  traces  of 
the  drug  from  within  the  eye.  This  is  the  first  case  that  I  can 
recall  in  which  I  have  had  occasion  to  use  cocaine  for  any  pur- 
pose in  an  eye  that  had  been  previously  iridectomized  for  glau- 
coma, and,  in  this  case,  the  disastrous  action  followed  most 
promptly.  In  less  than  an  hour,  sight  bad  been  reduced  from 
reading  the  finest  print  to  counting  fingers  at  eighteen  inches. 
In  this  case  it  would  seem  that  the  excessive  dilatation  of  the 
pupil  had,  in  some  way,  interfered  with  the  circulation  in  the 
canal  of  Schlemm  and  had  brought  about  injurious  pressure.  As 
soon  as  the  counteracting  influences  of  the  eserine  could  be  ob- 
tained and  a  decided  diminution  of  the  pupil  procured,  the  pro- 
ducts of  the  temporary  congestion  disappeared.  Notwithstanding 
the  iridectomy,  the  iris  acted  promptly  from  each  of  these  agents. 
The  cocaine  caused  such  a  dilatation  of  the  pupil  that  only  a  small 
rim  of  iris  was  visible.  In  time  the  eserine  overcame  this  and  in 
its  turn  drew  up  the  pupil  until  it  was  nearly  hid  under  the  upper 
lid.  It  was  owing  to  this  fact  that  the  glaucomatous  condition  was 
so  promptly  brought  about,  and  fortunately  for  the  patients,  re- 
lief, so  readily  secured.  Should  this  accident  have  occurred  in 
the  hands  of  a  general  practitioner,  and  antidotal  remedies  not 
at  once  applied,  the  results  as  to  vision  must  have  been  most  se- 
rious. 


CORRESPONDENCE. 


Adolf  Alt,  M.  D.,  Editor  American  Journal  of  Ophthal- 
mology: 

Dear  Doctor: — I  notice  in  Vol.  III.,  No.  6  (June)  of  your 
Journal  that  you  quote  in  an  article  on  the  "Histology  of 
Trachoma,"  the  method  of  forcible  expulsion  of  the  contents  of 
all  follicles,  by  pressure,  in  the  treatment  of  that  disease,  as  Dr. 
Hotz's  method.  Permit  me  to  claim  priority,  in  so  far  that  in 
May,  1883,  I  read  a  paper  before  the  Medical  Society  of  the 
State  of  Pennsylvania,  entitled  "Some  Ophthalmological  Ob- 
servations during  ten  years'  service  in  Will's  Eye  Hospital," 
in  which  I  call  attention  to  this  method  of  treating  granular  lids. 
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and  describe  the  same  way  of  doing  it,  by  pressure  with  the  fin  - 
gers,  etc. 

This  method  of  treating  trachoma  I  discovered  myself,  and 
had  been  carrying  it  out,  as  well  as  teaching  it,  for  several 
years  with  great  success  both  in  private  and  in  my  clinic,  before 
I  wrote  and  read  my  paper.  See  Transactions  of  the  Medical 
Society  of  the  State  of  Pennsylvania,  for  1883. 

As  far  as  I  can  learn,  I  am  the  first  to  treat  trachoma  in  this 
way,  and  to  lay  the  method  before  the  profession  in  this 
country. 

On  June  20,  I  received  my  copy  of  the  Archives  of  Ophthal- 
mology, and,  noticing  Dr.  Hotz's  paper,  I  wrote  to  him  at  once 
in  relation  to  this  fact,  and  I  ask,  in  the  cause  of  justice,  that 
you  make  a  notice  of  this  in  your  journal. 

I  am,  very  respectfully, 

Peter  D.  Keyser. 

Philadelphia,  July  11,  1886. 


EDITORIAL  NOTICE. 


Dr.  Prout's  and  Dr.  D.  Webster's  papers,  published  in  the 
Jn  ly  number  of  this  Journal,  were  read  before  the  American 
Ophthalmological  Society  at  New  London. 
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THE  HUMAN  COLOR-SENSE  CONSIDERED  AS  THE 
ORGANIC  RESPONSE  TO  NATURAL  STIMULI. 


BY  L.  WEBSTER  FOX,  M.  D. ,  PHILADELPHIA.  AND  GEO.  M.  GOULD,  A.  B. 

Were  one  a  Comtist  student  of  light  and  color,  lie  coul  d  point 
to  no  branch  of  human  knowledge,  illustrating,  at  least  so  far, 
more  appositely  than  that  of  chromatics,  his  master's  three-fold 
division  of  the  states  of  science,  into  "theological,  metaphysi- 
cal and  positive."  For  untold  ages  men  had  worshiped  the  sun, 
the  stars,  tire,  light,  with  all  degrees  of  intellectual  abjection,  or 
intellectual  perfection,  from  the  lowest  fetichism  of  a  savage,  to 
the  most  idealized  symbolism  of  a  Dante,  before  the  subtile  but 
simple  concept  ion  of  the  undulatory  nature  of  light,  or  the  "met- 
aphysical" explanation,  occurred  to  the  mind.  Thanks  to  the 
labors  of  many  great  students  and  profound  thinkers  in  the  past 
three  hundred  years,  we  are  now  in  the  clear  as  to  this  second 
stage;  the  physical  causes  of  vision  are  quite  decisively  settled; 
the  causes  of  ether-waves,  the  laws  of  their  action  and  propaga- 
tion, their  measurements  and  powers,  have  all  been  made  out, 
and  there  is  probably  little  left  in  this  direction  to  discover. 
Men's  minds  therefore  turn  to  the  "third  stage",  and  trvtoshow 
the  relations,  successions  and  resemblances  of  these  to  other  phe- 
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nomena.  But  here  the  Oorntist  theory  meets  a  check;  modern 
science  has  advanced  the  sphere  of  its  activity  and  work  into  re- 
gions undreamed  of,  and  wholly  discountenanced  by  Comte's 
scheme.  We  are  not  content  to  study  external  phenomena 
per  se,  however  wide  the  relations  established.  No  science  of 
today  is  content  to  see  forces  disappearing  behind  the  Isis  cur- 
tain of  the  mind,  and  other  and  transmuted  forces  reappearing 
from  that  veiled  sanctuary,  without  seeking  to  push  aside  that 
curtain,  and  learn  what  is  the  mystery  there.  So  it  is  that  all 
knowledge  has  remotely  or  directly  a  vital  interest  in  those  new 
methods  of  research,  inaugurated  by  evolution  and  controlled 
by  exact  science,  which  we  call  physiological  psychology,  or 
psychiatry.  It  is  found  that  no  study  of  the  relations  of  diverse 
phenomena  is  for  a  moment  complete  or  satisfactory  without 
psychological  phenomena  are  included.  Tyndall  enjoins:  "The 
roots  of  phenomena  are  imbedded  in  a  region  beyond  the  reach 
of  the  senses,  and  less  than  the  root  of  the  matter  will  never  sat- 
isfy  the  scientific  mind.'"  Only  by  thus  extending  the  scope  and 
extent  of  the  relations  of  phenomena  to  those  of  physiolog}'  and 
psychology  can  the  Comtist' s  third  stage  include  the  recent  de- 
velopment of  light-studies. 

In  following  along  the  path  of  light  in  its  progress  toward 
the  brain,  it  was  but  natural  that  the  eye  should  have  arrested 
the  attention  of  students,  and  that  the  advance  of  optical  studies 
should  have  been  stopped  till  its  mechanism  and  powers  had 
been  duly  apprehended.  Moreover,  if  the  intricacy  and  marvel- 
ousness  of  its  construction  be  considered,  it  is  all  the  more  nat- 
ural that,  so  long  as  its  function  remained  mysterious,  the  crux 
of  the  whole  problem  of  vision  should  have  been  lodged  in  it. 
In  this  way  arose  the  idea  of  its  specific  functions,  and  from 
Herschell  and  Newton,  to  Young,  Hehnholtz,  Hering  and  Preyer, 
the  retina  has  been  supposed  to  have  a  differentiating  and  spe- 
cific energy,  whereby  the  phenomena  of  chromatic  sensation 
were  explainable.  Gradually,  however,  it  is  becoming  plain 
that  the  retinal  end-organs,  as  well  as  those  of  other  senses, 
have  no  such  power;  instead  of  this  the  retinal  function  must  be 
held  as  simply  correlating  the  physical  stimuli  with  the  psychic 
reaction,  and  without  power  to  create  specific  differences  in  the 
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stimuli  received  by  it.  Some  of  the  grounds  of  this  new  envis- 
agement  of  the  phenomena  are  to  be  found  in  Wundts'  now  class- 
ical work;  other  statements  of  the  same  necessity  are  expressed 
in  articles  by  H.  M.  Burnett,  M.  D.,  in  the  American  Journal 
of  Medical  Sciences  for  July,  1884,  by  C.  A.  Oliver,  A.  M.,  M. 
D.,  in  the  same  journal  for  January,  18S5,  and  by  the  writers  of 
the  present  article  in  the  July  IS 86  number  of  the  American 
Journal  of  Ophthalmology.  We  there  try  to  advance  a  step, 
and  give  a  nearer  answer  to  the  question  as  to  the  more  intimate 
nature  of  the  retinal  process.  We  described  it  as  a  refined  and 
delicate  perception  of  thermal  differences,  if  not  identical,  cer- 
tainly not  dissimilar  from  the  function  of  the  peripheral  sensory 
end-organs.  The  facts  of  physics  and  physiology  seemed  to  de- 
mand the  supposition  of  a  retinal  intermediate,  vibrating  in  cor- 
respondence with  the  varying  wave-length  of  the  ether,  whose 
kinetic  energies  it  transmutes  into  its  own  molecular  activity, 
and  the  varying  degrees  or  heights  of  this  molecular  activity  are 
taken  up  by  the  cones  and  transmitted  to  the  co-ordinating 
center  for  reworking  into  the  cerebral  products  of  color  and 
light. 

It  was  thus  found  that  the  result  of  this  was  to  transpose  the 
seat  of  the  difficulty  from  the  retina  to  the  brain.  Were  we  sys- 
tem builders,  we  might  say  that  the  progress  of  knowledge  in 
regard  to  vision  consists  indeed  of  three  stages:  physical,  physi- 
ological and  psychical, — the  first,  in  systematizing  and  formu- 
lating the  laws  of  ethereal  vibration;  the  second,  in  tracing  the 
laws  of  the  transmutation  or  causal  relations  of  the  ether-wave 
stimuli  and  the  succeeding  nerve-message;  the  third,  in  explana- 
tion of  the  transmutation  of  neural  vibrations  into  the  sensations 
of  light  and  color.  We  have  said  the  problems  of  the  fiist  stage 
are  now  answered.  The  difficulty  encountered  in  the  second 
was  greatly  increased  by  what  we  believe  to  have  been  the  error 
of  confounding  it  with  the  third.  With  its  supposed  specific 
function,  the  mind's  work  was  given  to  the  eye  to  do,  and  in 
trying  to  explain  how  it  might  do  what  it  never  did  do,  have  re- 
sulted all  the  de  haute  en  has  theories  and  illogicalities  of  ingeni- 
ous soi-disant  discoverers. 

In  the  belief  that  greater  clearness  has  been  reached  by  elimi- 
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nating  the  idea  of  specific  activity  from  the  retinal  function,  and 
particularly  in  regarding  that  function  as  essentially  a  refined 
perception  of  differences  of  molecular  activity,  we  may  think 
more  justifiable  any  attempt  to  attack  the  mystery  in  its  new 
home.  We  therefore  purpose  offering  a  few  suggestions  as  to 
certain  aspects  of  chromatics  from  the  psychical  stand-point, 
hoping  to  strike  more  natural  lines  of  cleavage  than  has  hap- 
pened heretofore. 

In  order  more  precisely  to  make  clear  the  design  we  have,  let 
us  for  a  moment  hark  back  to  our  ether  waves;  this  is  all  the 
more  necessary  since  we  would  do  away  with  the  color  produc- 
ing agency  of  the  retina,  thus  more  than  ever  emphasizing  the 
strict  psychological  nature  of  color.  En  passant  remarked,  it  is 
a  rather  strange  fact  how  little  it  has  entered  the  popular  imagi- 
nation that  no  such  thing  as  color  exists  outside  of  the  mind. 
The  writer  shall  not  soon  cease  to  regret  his  temerity  in  stating 
this  fact  to  a  college  graduate  and  bank  president  not  long  since. 
The  remark  was  met  by  the  silence  of  dignity,  but  the  ill  con- 
cealed look  of  scorn  and  disgust  thinly  veiled  nry  friend's  thor- 
ough belief  that  I  was  a  fool,  or  took  him  for  one,  in  thus  trying 
to  guy  him  with  such  absurdities. 

In  a  very  few  people  there  is  a  sort  of  vague  compromise  in  a 
misty  idea  that  the  eye  may  have  a  little  to  do  with  the  process, 
but  in  attempting  to  pull  this  poor  support  from  under  them, 
they  would,  like  the  banker,  fly  to  "non-existent  objectivity," 
rather  than  float  in  the  thin  air  of  "subjective  certainty." 

In  the  visible  (interference)  spectrum  we  have  spread  out  be- 
fore our  eyes  a  band  of  ether  waves,  differing  from  each  other 
only  in  their  length  and  in  the  corresponding  frequencies  of 
their  arrival.  The  wave-lengths,  gradually,  and  without  any 
breaks,  vary  from  .00007604  cm.  to  .00003933  cm.,  while  the 
frequencies  extend  in  the  same  graduated  way  from  about  395 
to  764  millions  of  millions  per  second.  We  know  that  in 
these  facts  alone  consist  all  the  differences  there  are  out  there; 
color  and  light  do  not  yet  exist — that  is,  if  a  blind  person  could 
feel  these  taps  separately  upon  his  finger-ends,  and  count  them, 
he  would  then  know  the  sum  total  of  the  external  phenomena. 
What  we  Avish  to  call  particular  attention  to  is  the  unbroken 
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continuity  and  gradualness  of  change  in  this  wave-scale.  There 
are  no  great  jumps  from  waves  of  one  frequency  to  those  of  an- 
other above,  but  each  glides  gradually,  and  by  slow  changes 
into  a  frequency  not  greatly  different  from  itself.  But  when 
the  mind  directs  the  eye  to  this  band,  an  inconsequential  result 
appears  in  consciousness.  The  spectral  colors  are  not  a  contin- 
uously and  imperceptibly  changing  ascent,  but  consists  of  a  few 
large  steps,  or  bands  of  colors,  more  or  less  perfectly  marked  off 
from  each  other  by  delimiting  intermediate  shades  Within  the 
same  color  step  whose  hue  seems  in  all  parts  identical  to  the  eye, 
the  waves  differ  often  by  so  much  as  from  five  to  ten,  or  even 
more,  millions  of  millions  of  vibrations  per  second.  At  other 
points  several  different  tints,  or  even  perfectly  defined  colors,  are 
caused  by  no  greater  different  vibrational  periods.  Again,  certain 
of  these  colors  have  been  called  primary  or  elementary;  but  why 
they  have  any  such  a  quality,  and  why  the  spaces  they  occupy 
are  relatively  so  great,  and  so  different  in  extent  as  they  are — 
these,  with  others  to  follow,  are  questions  we  have  never  heard 
asked,  and  so,  of  course,  have  never  seen  any  attempts  to  an- 
swer. Yet  these  are  the  very  queries  that  arise  unbidden  in  the 
mind  upon  looking  at  this  mysterious  chromatic  ribbon. 
Sunlight,  we  are  told,  is  composed  of  the  following  parts: 

54  Red 

140  Orange-red 

80  Orange 

114  Orange-yellow 

54  •  Yellow 

206   Greenish-yellow 

121  Yellowish-green 

134  Green  and  Blue-green 

32  Cyan-blue 

40   ,  Cyan 

20  Ultra-marine  and  blue-violet 

5  Violet 


Condensing  the  intermediates  with  the  principals  we  have: 


We  have  an  instinctive  tendency  to  compare  the  color  band 
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Red  colors 
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Green  colors. 
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or  scale  with  the  musical  scale;  but  when  we  do  so  we  are  landed 
in  a  maze  of  difficulties.  We  realize  in  sound  a  higher  and 
lower,  a  logical  connection,  order  and  uniformity  of  intermedi- 
ate steps.  We  are,  therefore,  bewildered  to  find,  as  we  do.  that 
there  is  nothing  compared  to  this  in  color.  There  is  no  up  or 
down,  high  or  low,  there  is  no  octave,  not  even  a  completed  cir- 
cle; the  intensity  of  sensation  does  not  follow  wave-length  or 
even  luminous  intensity.  The  maximum  of  luminosity  is  in  yel- 
low between  D  and  E,  but  green,  a  comparatively  dark  and  cold 
color  to  the  imagination,  is  not  vastly  less  luminous,  while  it  is 
far  more  so  than  l'ed,  which,  of  all  colors,  stands  out  most  viv- 
idly to  the  mind's  eye.  We  are  perplexed  to  find  no  law  or  rea- 
son governing  the  position,  extent,  or  psychological  character- 
istics of  colors. 

We  think  we  shall  find  that  much  of  our  amazement  and  in- 
ability to  see  law  and  reason  in  the  phenomena  arises: 

1.  From  our  inattention  to  the  history  of  the  physical  stim- 
uli of  the  eye,  to  the  relative  quantities  and  persistencies  of  the 
great  classes  into  which  ether  waves  may  be  divided,  according 
to  the  natural  objects  from  which  they  have,  in  all  past  time, 
been  reflected  into  the  eye;  and. 

2.  From  our  inattention  to  the  ps}rchological  history  of 
vision,  the  psychical  origin  of  color,  aud  the  influence  of  the 
mind  and  feelings  upon  color  phenomena  and  perception. 

History,  then,  is  our  hunting-ground,  evolution  our  falcon, 
and  the  quarry  we  seek  is  answers  to  these  questions: 

1.  The  reason  why  certain  colors  are  called  primary  or  ele- 
mental-} : 

2.  Why  the  relative  amounts  of  the  primary  colors  vary  as 
they  do  in  the  (normal)  spectrum  !* 

3.  The  explanation  of  the  differences  in  the  objective  or  lu- 
minous intensities  of  colors  I 

4.  The  reason  of  the  differences  in  their  subjective  intensi- 
ties and  qualities  ? 

We  wish  the  reader  to  suppose  himself  never  to  have  seen  or 
heard  of  a  spectrum,  or  a  theory  of  color-perception;  we  know 
he  is  a  cultivated  nineteenth  century  gentleman,  well  acquainted 
with  history,  especially  of  primitive  man  and  religions,  and  well 
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versed  in  Darwinian  principles.  We  can  assuredly  congratulate 
him.  both  upon  his  ignorance  and  upon  his  knowledge  !  If  we 
ask  him  what  great  color-classes  of  visible  objects  have  most  oc- 
cupied man's  eye  and  mind  in  all  past  history,  we  are  certain  his 
answer  (after  as  much  reflection,  parbleu,  as  we  ourselves  have 
given  it)  will  he  something  like  the  following: 

The  first  in  overwhelming  importance  is  light  and  fire;  the 
second,  the  world  of  vegetation;  the  third  would  be  blood,  as 
the  concrete  representative  of  war  and  struggle,  and  supersti- 
tious symbol;  the  fourth,  the  sky  above  with  its  reflection  in  the 
waters  of  the  earth.  It  would  be  difficult  to  name  another  class, 
for  whatever  other  colors  nature  may  have  presented  to  the  eye 
of  historic  man,  they  must  have  been  mixtures  of  these,  or  un- 
important exceptions  that  have  left  only  a  small  and  inconsider- 
able organic  response  in  the  psychic  mechanism. 

Let  us  briefly  emphasize  and  differentiate  these  four  classes  of 
stimuli  a  little  more  closely: 

1.  Light  and  Fire. — It  has  been  said  that  stimuli  of  achro- 
matic light  are  responded  to  by  the  infant  before  those  of  color, 
whence,  if  true,  it  would  be  rightly  argued  that  achromatic  vi- 
sion preceded  chromatic  in  the  life-history  of  the  animal  king- 
dom. The  absence  of  cones  in  many  animals  points  to  the  same 
conclusion.  Perceptions  of  differences  of  luminous  intensity,  as 
we  know  from  the  facts  of  color-blindness,  may  still  give  such 
animals  much  of  the  advantages  we  derive  from  color  sensations. 
We  allude  to  the  matter  here  as  of  importance  in  showing  the 
probable  priority  in  time,  as  well  as  the  past  and  present  pre- 
ponderance of  the  amount,  of  such  sensations  over  those  of 
others.  With  these  we  class  the  yellow  and  orange  colors,  beg- 
ging the  scientific  reader  not  to  start  back  in  disgust,  but  to  con- 
sider the  following  facts:  The  ordinary  suffused  daylight,  even 
of  a  clear  day,  is  slightly  yellowish,  and  in  almost  all  degrees  of 
obscuration  of  the  sun,  the  more  refrangible  rays  being  cutoff, 
the  indiflerence-point  of  the  spectrum  is  sent  farther  down  in- 
to the  yellow  band.  '  Whether  from  a  greater  turbidity  of  the 
atmosphere,  or  increase  in  thickness  of  the  several  mile  deep 
dust-shell  always  present  over  the  earth,  or  from  the  morning 
and  evening  obliquity  of  the  sun's  rays,  much  of  the  day  of 


240  L.  W.  Fox—G.  M.  Gould, 

average  humanity  has  been  more  yellowish  than  they  perhaps 
mistrusted.  This,  it  is  probable,  was  more  pronouncedly  the 
case  in  the  earlier  stages  of  the  world's  life.  Moreover,  the  ris- 
ing and  setting  of  the  sun  have  always  flooded  the  earth  for  one 
or  two  hours  each  day  with  a  glory  of  orange  or  golden  radi- 
ance. It  is  also  certain  that  our  earthly  fires  are  of  a  ruddy, 
golden  or  yellowish  hue,  and  the  scholar  of  mythology  and  early 
religions,  knows  well  enough  the  part  fire  has  played  as  a  repre- 
sentative of  the  unseen  divine  life,  or  as  an  homologue  of  the 
recurrent  changes  of  the  lights  of  the  sky  by  day  or  by  night. 
"Pyrolatry,"  says  a  life-long  student  and  historian  of  ethnic  re- 
ligions, 'is  common  to  all  religions."  "Through  the  whole  his- 
tory of  Aryan  faith  runs  the  fire  symbolism  of  Mithra."  "Jah- 
veh  was  originally  one  of  those  sun-gods  in  whom  all  Semitic  wor- 
ship was  wont  to  centre."  Quotation  from  a  thousand  sources 
could  be  added,  all  of  the  same  import.  We  all  know  the  beau- 
tiful myth  of  Prometheus  and  the  stolen  fire.  Ever  since  man's 
dawning  intelligence  caught  a  glimpse  of  the  mystery  of  light, 
of  the  wonder  of  the  strange  lurid  glow  of  the  sun  at  eventide- 
nay,  even  back  to  the  time  when,  by  its  aid,  he  cooked  the  flesh 
of  the  animal  whose  blood  he  had  shed,  the  wonder  of  fire  was 
daily  and  hourly  before  and  in  his  eyes.  Further  reason  for 
including  the  daylight,  the  sun-shine  and  the  fire  hues  under  the 
general  term  golden,  comes  from  the  symbolism  of  gold  itself, 
which,  in  all  ancient  faiths,  as  well  as  in  the  instinctive  feeling 
of  the  modern  artist  and  poet,  is  the  representative  metal  and 
color  of  the  divine  glory  and  halo.  Perhaps  it  would  not  be  un- 
wise to  say  that  gold  is  now  the  standard  of  all  values,  and  held 
to  be  the  loveliest  of  metals,  because  it  was  once  the  symbol  of 
all  light  and  the  ornament  of  the  divine  image. 

To  this  consensus  of  reasons  might  be  added  the  comparative 
absence  of  whites  in  nature.  Clouds  are  sometimes  a  dull  or 
grayish  white,  and  snows,  however  considerable  in  some  coun- 
tries, are  certainly  the  world  over,  a  small  and  short-lived  cov- 
ering of  the  earth's  surface.  Wherever  white  sunlight  falls  on 
land  or  tree  or  rock,  it  is  always  reduced  to  colors  by  the  un- 
equal absorption  and  reflection  following;  these  colored  reflec- 
tions are  the  eyes'  customary  stimuli.    When  sunlight  falls  on 
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the  sea  only  a  small  portion  of  the  surface  reflects  white  hack  to 
the  few  eyes  there  or  thereabouts.  So  that  as  a  fact  white  sun- 
light is  generally  reduced  to  yellowish  tints,  or  other  shades  be- 
fore it  reaches  the  eye.  Where  this  is  not  the  case,  the  rays  are 
too  powerful,  and  producing  unpleasant  eflects  upon  the  eye, 
are  avoided. 

The  closeness  of  the  relationship  between  white  and  golden 
light  is  also  shown  by  the  ease  with  which  spectral  yellow,  by 
increase  of  illumination,  passes  over  into  white,  being,  as  it  is, 
the  nearest  of  all  colors  to  the  luminous  intensity  of  that  com- 
pound. Consequently  a  complementary  color  of  the  lower 
kinetic  value  is  all  that  is  required  to  quickly  heighten  it  into 
the  white  to  which  it  is  so  closely  allied. 

The  proportion  of  the  spectral  golden  rays,  454,  or  nearly 
half  of  the  whole,  represents  the  overwhelming  part  the  lights 
of  day  and  of  fire  have  played  in  the  world's  history.  The 
unity  of  character  running  through  this  vast  space  of  the  spec- 
trum, testifies  to  the  unity  of  the  cause,  and  to  its  power  both 
physically  and  mentally. 

II.  The  Vegetable  World — whose  greens  have  taken  up 
the  next  greatest  portion  of  the  spectral  rays — representing  one- 
fourth  of  the  whole — is  so  plainly  the  origin  of  the  green  band  of 
the  spectrum  that  it  is  unnecessary  to. go  into  detail  concerning 
it.  When  eyes  appeared,  next  after  the  golden  light  of  day, 
they  would  certainly  fall  upon  some  of  earth's  verdure,  and  ex- 
cept to  the  city-man,  the  proportion  holds  up  to  to-day.  Green 
is  philologically  the  growing  thing,  and  grass  or  tree  covers  the 
face  of  the  earth. 

Red,  occupies  the  next  lower  degree  in  the  proportion  of  the 
spectral  waves.  The  crimson  of  the  fruit  man  ate.  or  of  the 
wine  he  drank,  the  deeper  orange  Lues  of  the  flame-points  or 
embers  of  his  hearth-fire,  the  autumnal  reds  of  the  forest  trees, 
or  the  expansive  glory  ot  an  occasional  scarlet  sunset,  would 
not,  all  combined,  account  for  the  proportion  of  space  it  oc- 
cupies, and  are  infinitely  far  from  explaining  the  intense  and  dis- 
tinctive character  of  the  subjective  sensation  of  spectral  red.  It 
c.in  only  be  explained  I >v  the  role  war  and  blood-shed,  blood  sacra- 
ments and  rites,  have  acted  in  the  history  of  the  race  from 
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man's  egress  out  of  animalism  and  progress  to  nineteenth  cen- 
tury militarism.  The  blood  is  the  life;  and  life,  so  far  in  our 
planet's  history,  has  been  a  perpetual  helium  omnium  contra 
omnes.  Nature  herself,  as  our  great  Christian  poet  declares,  is 
red  with  tooth  and  claw,  while  the  condition  of  all  savage  races 
now,  show  that  it  was  always  so  with  our  own  ancestors.  A  cu- 
rious and  deeply  instructive  book  has  lately  been  published,  The 
Blood  Covenant,  by  Trumbull,  in  this  only,  and  so  far  as  our 
knowledge  goes,  can  one  learn  something  of  the  influence  of  the 
vision  of  blood-shedding  in  the  early  world.  It  is  an  instructive 
though  ghastly  picture,  that,  despite  the  author's  sympathy  and 
sanction,  makes  one  shudder.  Strange  insights,  these,  into  hu- 
man nature,  which  we  gain  in  reading  of  the  blood-drinking, 
blood-bathing,  blood-ransoming,  blood-unions,  blood-compacts 
and  friendships,  blood-sacriflces,  and  blood  suppers,  blood 
burials,  blood  cures  and  sprinklings,  bloody  hands  and  uplifted 
arms,  blood  transfusions,  human  sacrifices  and  cannibalisms, 
bloody  burnt-offerings,  blood-stained  ark  of  the  covenant,  bloody 
passovers  and  blood  atonements  !  And  all  this  in  times  of  peace  ! 
What  an  echo  of  long  ages  when  blood  shed  was  no  mimicry  ! 
The  bloody  idea  is  certainly  "nail'd  wi'  seriptur.  "  This  is  all 
legend  and  myth;  when  authentic  history  begins,  it  writes  of  the 
sword  and  red-handed  death;  the  record  rolls  on  with  the  tired 
centuries  depicting  one  monotonous  tale  of  sanguinary  strife. 
"War  is  the  matter  which  fills  all  history,"  says  a  great  histo- 
rian. One  million  nine  hundred  and  forty-eight  thousand  lives 
lost  in  the  last  twenty-five  years  in  European  battles,  and  twelve 
billions  of  dollars  worse  than  wasted,  is  the  last  record,  with 
Europe  a  huge  camp  to-day.  We  spare  the  reader  further  quo- 
tation ami  detail  we  had  prepared. 

IV.  The  Proportion  of  Spectral  Blue  is  small  in  extent 
and  weak  in  power;  it  has  a  character  of  distance  and  imperson- 
ality exactly  corresponding  to  the  sources  whence  this  color  has 
reached  the  eye.  The  sky  is  above,  but  man's  eyes  are  seldom 
raised  to  it.  At  the  horizon  it  often  fades  to  the  violet  in  which 
the  spectrum  likewise  passes  out  of  sight. 

Rassemblons  nos  faits  pour  nous  donner  des  idees. 

1.  In  answer  to  the  first  query    we  started  out  to  solve,  cer- 
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tain  colors  are  called  primary  or  elementary,  because  they  have 
been  derived  from  these  great  divisions  of  natural  objects  we 
have  reviewed.  They  have  been  the  uninterrupted  stimuli  of 
the  visual  function,  since  the  brain  sent  its  retinal  servant  out  to 
the  body's  surface  to  see  by  its  aid.  Some  are,  if  we  may  so 
speak,  more  "elementary"  than  others,  in  the  sense  that  some 
stimuli  have  been  either  more  prevalent,  more  powerful  or  more 
vitally  interesting  than  others.  This  is  overwhelmingly  so  of 
red  and  gold.  In  Swinburne's  Poems  and  Ballads,  Mr.  Grant 
Allen  found  the  red  epithets  numbered  159,  the  gold  143,  the 
green  86,  and  the  blue  25.  In  Tennyson's  Princess  the  same 
proportions  were  20,  28,  5,  1;  and  it  was  so  in  other  cases. 

2.  A  color  of  the  spectrum  occupies  just  that  amount  of  space, 
or,  to  put  it  in  another  way.  waves  of  more  or  less  extended  dif- 
erenees  of  length  are  perceived  as  a  single  color,  just  as  the 
bulk  of  the  waves  from  each  of  these  classes  of  objects  have  been 
most  uniformly  and  persistently  reflected  into  the  eye  during  the 
growth  of  the  race.  Nature  has  acted  upon  the  organism  in 
these  continuous  ways,  and  the  cerebral  product  is  the  spectral 
colors,  in  the  proportions,  and  with  the  characteristics,  we  find 
appearing  in  consciousness.  The  largest  and  most  persistent 
stimulus  has  been  that  of  the  gold  rays — the  varied  shades  of 
the  diffused  light  of  day,  or  the  ever-present  mystery  of  fire. 
These  have  been  poured  in  profusion  into  all  eyes,  comprising 
nearly  one-half  of  their  total  stimulus,  while  the  green  rays 
make  up  a  fourth,  the  red  less  than  a  fourth,  and  the  blue  a  still 
more  limited  amount. 

3.  It  is  a  remarkable  fact  that  the  objective  luminous  power 
follows  the  same  law,  and  is  not  caused  as  we  might  a  priori 
suppose,  by  the  wave-length.  According  to  the  latest  measure- 
ments, by  Messieurs  Man''  and  Nikati,  the  following  are  the 
relative  luminous  powers  of  the  wave  systems  corresponding  to 
the  wave-length  first  given,  the  highest  power,  corresponding  to 
wave-length  569  mm.  millionths  being  given  as  unity: 

65ji.     64  1     613     5  89    5  69        5  50     5  3  4     5  2  7     5  20      50  7 
0.0  I  5"  .TTB  0  .1  1 T  72H  2  .7  6?  lrOTTO  '.9~!Ti  Tzl  2  ~4  0"0  .3T1  .l"2~"§"' 

In  order  to  reach  the  same  result  of  visual  acuity,  as  in 
the  569  rays,  the  quantity  of  light  of  red,  had  to  be  increased 
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sixty-six  times,  of  green  three  times,  of  blue  eighteen  times,  of 
extreme  violet  5460  times. 

The  explanation  of  these  figures  will  lie  found  to  lie  in  the 
physiology  of  the  l'etina-  The  stronger  waves  do  not,  as  we 
see,  produce  the  mostpowerful  effect ;  indeed,  the  luminous  inten- 
sities have  no  relations  with  refrangibility,  but  seem  to  depend 
on  facts  of  another  order,  which  consist  in  utilizing  the  residue 
of  rays  left  over  after  the  absorptions  of  natural  bodies  have 
been  satisfied.  The  greater  the  wave-length  the  more  wholly 
such  are  absorbed,  until  the  line  of  the  descending  curve  dips 
pretty  low  down  in  red  or  orange,  when  the  residue  becomes  so 
great  that  the  the  light-curve  takes  its  swift  rise,  to  fall  gradu- 
ally from  its  crest  in  D^E,  to  the  extreme  end  of  the  visible 
spectrum,  where  the  dispersive  forces  of  atmospheric  refraction 
allow  few  of  the  more  refrangible  rays  to  pass  to  the  eye.  So 
the  retina  has  learned  to  react,  not  to  the  most  powerful,  or  to 
the  finest,  but  to  the  most  continuous  and  steady  stimuli.  Its 
response,  therefore,  is  more  perfect  to  the  gold  raj's,  next  to  the 
green,  lastly  to  the  red  and  the  blue,  as  Mace  and  Nikati  have 
found. 

4.  But  there  has  been  a  great  failure  to  differentiate  the 
objective  from  the  subjective  intensity.  Confounding  these 
wholh'  different  phases,  has  resulted  in  the  non  sequitur  of 
Magnus  and  Gladstone,  who  think  red  was  the  first  of  the  colors 
historically  developed.  To  this  we  shall  retnrn  later.  Color 
being  a  creation  of  the  mind,  and  after  a  double  transmutation 
of  forces,  it  follows  that  its  subjective  character,  may.  in  part, 
be  independent  of  objective  causes,  or  direct  stimulation,  — 
may  be  a  complex  whose  elements  are  by  no  means  all  gained 
through  the  retina  or  the  visual  mechanism.  A  thousand  facts 
prove,  that  of  all  the  senses,  vision  is  the  most  freed  from  the 
bonds  of  logical  and  necessary  connection  with  the  primary 
sources  of  stimulation.  Xo  fact  is  more  strikingly  characteristic 
of  this  law  than  these  differences  between  the  objective  and 
subjective  intensities  of  colors.  As  we  have  just  seen,  the  order 
of  the  former  is  the  highest  in  gold,  falling  then  to  green,  red, 
blue;  the  order  of  the  second  is  red,  golden,  green,  blue;  and 
precisely  this  order  tallies  with  that  of  the  vital  and  personal 
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connection  with  man's  life  of  the  four  classes  of  natural  objects 
we  have  named.  The  mordant  acids  of  life's  needs  and  passions 
have  eaten  these  tones  deeply,  or  less  deeply  into  man's  brain, 
according  as  they  have  in  varying  degrees  been  associated  with 
his  miseries  and  gratifications.  Only  on  this  principle  can  the 
vivid  and  powerful  effect  of  red  be  explained.  If  private  and 
public  blood  shed,  if  social  and  religious  blood  covenants,  all 
of  which  have  always  been  bound  up  with  every  day  of  human- 
ity's advance, —  if  these  would  not  have  bitten  into  his  being 
an  intensity  of  response  unapproached  by  all  other  chro- 
matic stimuli,  then,  the  laws  of  reaction  and  association 
taught  by  scientific  evolutionists  are  empty  of  force  and  void  of 
truth.  In  the  language  of  physiological  psychology,  this  fad 
might,  perhaps,  be  expressed  as  the  demand  for  more  numerous 
connections  with  other  cortical  centers  corresponding  to  the 
variety  of  interest  the  stimulus  excites  in  them,  and  the  power 
required  in  co-ordinating  the  multitudinous  waves  of  emotion 
called  forth. 

The  most  valuable  thing  to  a  man,  is  of  course,  his  life,  sym- 
bolized forever,  in  fact  and  in  covenant,  in  rite  and  in  ceremony, 
by  his  blood.  Next  to  this  comes  the  light  of  day  and  of  fire, 
which  he  has  always  represented  to  his  mind,  as  it  has  been 
to  his  eye,  of  a  golden  hue,  under  which  term  may  be  accu. 
rately  grouped  the  changing  effects  of  the  ruddy,  orange,  or 
yellowish  whites,  of  light  and  tire. 

Among  earth's  vegetation  man  has,  of  course,  built  his  home  ; 
but  there  is  in  the  subjective  green  a  lack  of  power  and  inten- 
sity exactly  corresponding  to  the  nature  of  our  impersonal  and 
semi-independent  relations  to  the  verdure  and  growing  things 
about  us.  In  blue  these  qualities  are  exaggerated  into  the  feel- 
ing of  distance  and  coldness  and  elevation,  derived,  of  course, 
from  the  far  away  mystery  of  the  sea  and  sky. 

The  Intermediate  Colors  of  the  Spectrum  should  be  con- 
sidered for  a  moment.  The  fact  of  their  existence  is  almost  for- 
gotten by  color  students.  This  neglect  is  all  the  more  remark- 
able when  wc  observe  their  amazing  extent.  While  each  pure 
"primary"  color  comprises  from  forty  to  eighty  parts,  we 
find  the  mixed  intermediates  stretching  out   to  140  between 
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orange  and  red.  to  114  between  orange  and  yellow,  and  to  327 
between  yellow  and  green  !  Strictly  speaking,  these  are  just  as 
primary  "  as  the  other  shades  we  call  red.  or  yellow,  or  green. 
The  whole  nomenclature  is  relative,  a  mere  thing  of  custom. 
If  simple  spectral  space  occupied,  or.  if  the  proportions  these 
intermediates  bear  to  the  whole  number  of  rays,  were  decisive, 
the  small  spaces  of  the  purer  colors  would  serve  as  the  unnamed 
delimiting  lines  for  the  other  and  larger  stretches  and  quantities. 
The  extent  of  these  spaces  shows  us  how  differing  nature's 
"  colors  "  are  from  those  of  the  mind,  or  rather,  what  recepta- 
cles and  constructions  the  mind  puts  upon  the  color-intimations 
or  hints  of  nature.  Nature's  colors  are  always  broken  and 
mixed  :  the  speetruin  gives  us  homogeneous  wave-systems,  sorted 
out  of  the  compound,  and  arranged  seriatim.  The  prism 
brings  order  out  of  chaos,  whilst  the  mind  still  further  idealizes 
and  reconstructs  for  itself  another  world  out  of  the  spectrum, 
by  ignoring  the  mixed  intermediates,  and  emphasizing  the  small 
spaces  more  pleasing  to  it.  But,  keeping  close  to  nature,  we 
must  ask  concerning  the  significance  of  the  extensiveness  of 
these  spaces.  This  can  only  lie  in  the  fact  that  nature's  colors 
are  not  saturated  i  from  homogenous  wave-systems  of  maximum 
strengths),  but  are  always  from  mixed  wave-systems,  culmina- 
ting in  a  higher  average  of  those  of  one  of  the  four  primary 
colors  in  each  of  the  four  classes  of  phenomena  mentioned. 
The  ocean  swell  may  be  made  up  of  many  lesser  crests  and 
troughs,  but  there  is  always  one  point  where  the  general 
variations  reach  their  maximum,  and  this  would  correspond 
to  the  narrow  limits  of  the  pure  color.  But  between  these 
crests  are  large  regions  of  indeterminate  mixture.  Between 
the  pure  hues  of  the  deep  autumn  reds,  and  the  paler  yellows, 
and  beyond  the  rapid  instants  of  ruddy  flames  and  setting  suns, 
are  the  multitude  of  ever  changing  tints  of  brighter  glows, 
which  account  for  the  140  parts  between  spectral  red  and 
orange.  In  a  like  manner  we  perceive  the  rationale  of  the  114 
parts  between  orange  and  yellow,  whilst  the  protean  changes 
and  mixtures  of  the  ever-varying  light  playing  amongst  the 
myriad  tinted  shadows  of  the  infinite  variety  of  vegetable 
fomis.  produces  the  enormous  interspace  represented  by  the 
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327  intermediate  parts,  between  the  yellow  and  the  green  of 
the  spectrum. 

It  will  be  seen  that  our  endeavor  has  been  to  institute  a  cor- 
respondence between  luminous  stimuli  from  the  natural  world, 
and  the  chromatic  effects  of  the  spectrunfs  analysis,  upon  the 
mind.  In  all  text  books  and  expositions  of  chromatic  and 
prismatic  phenomena,  the  facts  are  placed  before  the  awe-struck 
mind  of  the  beholder  without  a  word  more  explanation  than 
nature  herself  vouchsafes.  "Beauty  is  its  own  excuse  for 
being.*'  The  colors,  forsooth,  are  produced  by  the  varying 
wave  lengths  ;  but  why  the  order,  why  the  quantities,  why  the 
amounts,  and  a  thousand  other  whys — these  have  always  been 
starting  up  in  the  mind  of  the  cause-seeking  student.  His 
answer  has  been  the  old  one  given  to  little  Peterkin,  when 
he  wanted  to  know  "what  was  it  all  about."  We  indulge 
the  hope  that  by  some  such  method  as  we  have  tried  to  strike 
out  in  this  crude  fashion,  the  answers  must  be  finally  found. 
Our  color  sense  must  be  the  organism's  response  and  reaction 
under  stimulus  ;  in  a  word,  it  must  be  investigated  by  the 
methods  of  study  which  evolution  has  taught  us  to  use  with 
such  brilliant  results,  in  all  other  departments  of  biology.  The 
hand  of  a  man,  the  wing  of  a  bat,  the  dog's  fore-foot,  and  the 
horses' fore  leg,  the  bird's  wing  and  the  seal's  paddle  —  these 
are  all  modifications  of  one  structure,  according  to  the  work 
to  be  done,  and  in  response  to  the  peculiar  stimulus  ;  just 
so  the  cerebral  products  of  multiform  color-stimuli  have  left 
their  psychical  analogues  in  our  own  complex  color-sense.  The 
historical  and  comparative  method  must  likewise  be  adopted 
here.  For  two  thousand  years  psychology  hardly  advanced  a 
step,  because  it  only  interrogated  the  single  and  then  present 
mind.  Deductive  and  a  priori  cloud-capping  systems  of  meta- 
physics and  speculation  ended  in  Hegelian  Quixotism,  and  "sub- 
jective  camels  "  of  strange  morphology.  Survival  of  the  fittest 
and  comparative  methods  put  an  end  to  all  that,  and  it  may  lie 
hoped  that  the  same  historical  method  will  unravel  chromato- 
logical  problems  which  have,  as  we  have  seen,  not  been  even 
stated  so  far. 

To  a  genial  and  enthusiastic  popularise!'  of  the  evolution  phil- 
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osophy  is  due  the  honor  of  the  first  tentative  effort  in  this  direc- 
tion. Mr.  Grant  Allen,  (7/ie  Col  or- Sense),  sought  to  explain 
our  color-sense  through  its  development,  at  first,  in  insects,  seek- 
the  nectar  of  flowers,  and  also  in  frugivorous  animals,  by  spying 
out  colored  fruits.  The  book  is  inherently  interesting  and  val- 
uable; the  theory  is  good  enough  so  far  as  it  carries,  but  it  is 
not  to  be  forgotten  that  the  flowers  are  the  absolute  creations  of 
the  eyes,  and  not  the  eyes  of  the  flowers;  it  is  hard  to  escape 
from  the  logic  which  demands  a  pre-existent  color  sense  of  some 
kind  before  flower  and  fruit  could  utilize  the  owners  of  eyes  as 
their  messengers  and  express-agents.  Apart  from  this,  we  are, 
if  at  all,  certainly  very  remote  descendants  of  insects,  and  are 
quite  far  awa}-  from  the  birds  and  such  frugivorous  folk.1  It  re- 
mains to  us  a  marvel  of  oversight,  a  curious  instance  of  idee 
fixe,  that  the  great  sweep  of  the  mighty  forces  we  have  tried  to 
hint  at  as  causally  operative  in  forming  our  color-sense,  should 
have  escaped  the  gaze  of  this  writer,  otherwise  so  keen  of  sight 
on  the  evolution  trail.  To  have  credited  these  two  influences, 
which,  however  real  and  operative  in  their  limited  field,  were 
yet  trivial  and  comparatively  of  little  reach,  with  the  construc- 
tion and  organization  of  our  widely  complex  chromatic  sense  is  a 
fatal  illogicality.  He  should  have  taken  to  heart  his  own  noble 
and  true  saying,  that,  "Evolution  forever  impresses  upon  us  the 
lesson  that  if  we  would  be  good  philosophers,  we  must  forget 
our  philosophy." 

We  may  in  passing  allude  to  the  discussion  concerning 
The  Historical  Origin  of  the  Color-Sense. — Gladstone  as 
a  Homer-student,  and  on  simple  philological  evidence,  tried  to 
show  that  "the}-  who  fought  at  Troy"  were  as  blind  to  certain 
colors  as  Homer  himself  (supposably)  was  to  all.  Dr.  Magnus, 
in  Germany,  drew  the  same  conclusion  from  a  wider  sweeping 

1  As  to  reasoning  concerning  the  subjective  quality,  or  character  of  the 
sensations  of  color  in  animals,  it  must  for  the  present  be  pronounced  out 
of  the  question.  The  subjective  expression  of  the  stimulus  can  only  be 
compared  in  beings  whose  minds  and  psychological  histories  have  been 
the  same  or  similar  to  our  own.  The  character  of  red,  e.  g.,  to  the  ani- 
mal, as  to  us,  must  depend  upon  the  connection  of  "red"  things  to  the 
past  history  of  his  race. 
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of  word-lore.  The  whole  affair  was  a  dismal  collapse,  and  Allen 
pricks  the  bubble  with  justifiable  satisfaction.  It  was  hardly  to 
be  expected  that  if  ants,  bees  and  birds  had  such  highly  devel- 
oped chromatic  powers,  even  savage  men  should  be  so  far  be- 
hind them.  Present  day  barbarians  have  essentially  the  same 
power  in  this  respect  as  ourselves,  though  extreme  delicacy  of 
perception  is,  to  be  sure,  not  so  highly  developed,  and  their  no- 
menclature would  of  course  be  very  faulty  or  deficient,  as  Glad- 
stone and  Magnus  might  have  supposed.  The  savages'  delight 
in  color,  as  shown  in  tattooing,  and  decorating  his  body,  presup- 
poses the  ability  to  feel  the  differences  in  color  quite  as 
accurately  as  the  birds,  whose  bright  plumage  he  adorns  himself 
with,  and  who  have  no  words  for  colors  either.  The  develop- 
ment of  color  perception  lies  far  back  of  all  this,  and  is  as  old  as 
hunger,  in  satisfying  which,  and  by  the  attacks  and  escapes  of 
enemies,  it  quite  certainly  took  its  rise.  The  sobering  remark 
of  Wallace  is  also  apropos,  that  it  is  the  absence  of  color  that 
would  require  accounting  for;  he  says  that  the  most  conspicu- 
ous pigeons,  whether  by  their  color  or  by  their  crests,  are  all 
found  where  they  have  fewest  enemies.  There  seems,  indeed, 
to  be  an  exuberant  energy  in  all  organized  things,  which  is  only 
kept  from  developing  variations,  and  ornaments,  and  bright 
colors,  by  the  necessity  they  are  all  under  of  escaping  pursuit 
or  hoarding  their  powers.  So  it  may  at  last  turn  out  that  ani- 
mals are  as  bright  and  beautiful  as  they  can  be,  consistent  with 
the  more  important  law  of  self-perservation. 

The  fact  that  in  -nf0-  of  all  color  blindness,  perception  of  red 
seems  to  be  the  deficient  power,  would  imply  that  it  were  the 
latest,  instead  of  the  earliest  acquirement,  as  has  been  held.1 

1 A  great  support  of  the  tiering  theory  lies  in  the  bipolar  nature  of 
color-blindness,  red-blindess  being  always,  or  generally  associated  with 
green-blindness.  But  if  red  be  thrown  out  of  the  complex  of  elements 
making  white,  by  some  unexplained  pathological  condition,  the  resulting 
unity  of  white,  the  indifference-point  of  the  spectrum,  is  moved  forward 
into  the  green  space,  and  the  neutral  indeterminate  we  call  white,  sup- 
plants the  green  sensation.  By  a  musical  note,  continuously  sounded, 
the  ear  becomes  incapable  of  hearing  that  note;  silence  results;  so,  blue 
glasses,  continually  worn,  destroy  the  possibility  of  perceiving  blue.  In 
this  way  the  transparent  or  invisible  nature  of  the  indeterminate  com- 
pound we  call  day-light  white,  is  explainable,  and  the  similar  extinction 
of  green,  when  red  is  thrown  out  of  the  compound.  In  total  color-blind- 
ness, blue  sensations  are  wanting  from  the  same  reason,  that  theindiffer- 
ence-point  is  removed  to  the  place  usually  occupied  by  blue. 
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The  delight  of  children  and  savages  in  red,  and  the  coarse  {esthetic 
sense,  might  in  part,  be  explainable  in  the  same  way,  but  more 
accurately  and  perfectly  by  the  subjective  vividness  and  associa- 
tions resulting  from  numberless  centuries  of  blood-covenants  and 
blood-shed.  Red  is  the  color  of  war;  savages  tattoo  themselves 
with  it  to  arouse  their  own  blood-thirsty  instincts,  and  to  strike 
terror  into  the  hearts  of  their  enemies.  That  the  prevalence  of 
red  pigments  in  nature,  the  ease  of  procuring  the  ochreous 
earths,  and  the  relative  difficulty  of  getting  other  pigment  colors, 
would  explain  the  savage  predilection  for  red,  is  perhaps  a 
slight  coign  of  vantage,  but  it  remains  still  an  example  of  the 
triviality  of  the  arguments  to  which  theorizers  have  been  driven. 
In  continuance  of  the  same  symbolism  as  the  bedaubed  Indian 
gives  to  red,  it  has  continued  till  to-day  as  the  co\ov jxir  excellence 
of  military  uniforms.  The  delight  in  it  by  the  crude  aesthetic 
sense  flows  naturally  from  the  ages  of  history  when  bravery  and 
courage  were  in  man  almost  the  only,  certainly  the  highest  of  all 
qualities. 

The  ^Esthetic  Symbolism  of  Color.  — In  accordance  with 
our  conceptions  of  the  origins  of  our  color-sense,  there  should 
be  a  natural  association  and  symbolism  of  the  differeut  colors 
with  the  great  classes  of  our  emotional  states.  If  man  himself 
is  the  concrete  result  of  cycles  of  permanent  reaction  between 
organism  and  environment,  then  his  visual  sense  must  find  its 
ultimate  explanations  in  the  same  process,  and,  like  them,  look 
forward  to  extension  and  perfection,  on  the  same  lines  as  its 
development  has  followed.  Now,  upon  looking  within,  it  is  not 
a  little  startling  to  And  the  great  divisions  of  our  psychical 
nature  corresponding  with  the  great  associations  and  divisions 
of  our  color-sense.  It  would  be  still  more  striking,  if  we  were 
not  now  partially  aware  of  the  role  color  has  played  in  his- 
tory and  in  the  development  of  the  mind.  All  objective  exist- 
ences are  perhaps  more  vividly  represented  to  the  imagination 
as  colored  things,  than  in  any  other  way,  and  their  associations 
with  the  woes  and  joys  of  life  point  to  no  fanciful  symbolism, 
but  one  which  is  quite  as  real  and  vital  as  the  emotions  whence 
he  draws  his  mental^  life.  Classifying  the  directions  and  meth- 
ods of  mental  activities,  we  find  them  to  fall  naturally  into  four 
classes :  — 
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1.  Those  of  the  Passions,  — the  emotions  pertaining  charac- 
teristically to  the  sensual  life  ; 

2.  Those  of  the  Intellect  or  Reason  ; 

3.  Those  of  Utility  and  Labor  ; 

4.  Those  of  his  Spiritual,  Moral  and  Religious  Nature. 

These  we  find  to  correspond  in  an  exact  and  specifically  real 
sense  with  the  four  analogues  of  the  chief  colors  previously  set 
forth.  Blood  is  the  life,  —  the  nearest,  most  precious,  and  vivid 
of  all  things  or  thoughts.  Golden  light  is  next  in  its  necessity 
and  nearness  to  our  daily  life  ;  of  green  we  are  somewhat  more 
independent,  while  blue  is  far  away  and  beyond  the  reach  of 
our  earthly  cares  and  wants. 

The  symbolisms  of  red  are,  therefore,  perforce,  those  of  the 
two  great  factors  of  history,  "War  and  Love.1  That  only  the 
homologues  of  the  rigorous  challenge  of  red. 

In  the  same  definite  way  the  symbols  of  golden  light  apply  as 
fittingly  and  restrictedly  to  the  light  of  reason  and  intellect 
which,  flowing  over  and  through  all  the  world's  ways,  alone 
promises  that  clearness  of  vision  by  which  we  can  walk  in  the 
Labyrinthine  ways  of  crowding  passions,  necessities  and  duties. 

But  it  is  in  the  world  of  earth's  verdure  that  man's  daily  life 
is  cast,  and  among  which  he  builds  his  home.  This,  with  its 
cultivation  and  shade,  its  fruitage  and  various  sustenance  gives 
him  occupation  and  rest,  food  and  contentment.  So  in  our  psycho- 
logical analogies,  green  may  stand  as  the  every-day  color  of 
general  back-ground,  of  labor,  of  use,  of  home-life,  peace  and 
rest. 

1  Ilargraves  Jennings  and  his  Kosicrucians  would  find  a  not  unjusti- 
flable  connection  between  love  and  a  "  blood-covenant,"  which  at  recur- 
rent lunations  has  emphasized  the  underlying  unity  of  these  two  great 
passions,  before  the  phallic  worship  at  the  roots  of  all  primitive  faiths 
Had  passed  into  multitudinous  rite  and  symbol. 

brave  had  the  fair,  is  much  truer  than  that  only  they  deserved 

the  fair.    The  passions,  therefore,  which  stir  the  blood  and 

heart  of  men  to  action,  the  emotions  of  honor,  vengeance,  valor, 

love,  friendship,  protection,'-  etc.,  etc., — these  are  the  fitting 

l2  Reference  to  Trumbull's  book  must  again  be  made  for  clearer  expli- 
cation of  the  words. 
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Lastly,  how  appositely  blue  represents  the  spiritual  life  of 
duty  and  religion  !  Blue,  derived  from  the  changeless  deeps  of 
the  arching  sky,  —  overcast,  perhaps,  for  a  time,  by  the  passing 
clouds  or  mists  of  mundane  change  and  chance,  but  always  still 
there,  the  same  forever,  the  same  by  day  or  by  night,  distant  and 
yet  constantly  watching  over  us,  impersonal,  yet  ever  in  touch 
with  our  strongest  passions  and  humblest  utilities. 


THE   AMERICAN   OPHTH  ALMOLOGICAL  SOCIETY. 


The  twenty-second  annual  meeting  of  the  society  was  held  at 
the  Pequot  House,  New  London,  Conn.,  July  21  and  22,  1886. 

First  Day.  —  Morning  Session. 

The  meeting  was  called  to  order  by  the  president  Dr.  William 
F.  Norris,  of  Philadelphia. 

A  business  committee  consisting  of  Drs.  E.  Greuning  and 
S.  D.  Risley,  was  appointed. 

A  communication  with  reference  to  the  organization  of  a  Con- 
gress of  American  Physicians  and  Surgeons,  was  read  and  re- 
ferred to  a  committee,  with  instructions  to  report  at  the  pre- 
sent session. 

Dr.  Peters,  of  New  York,  Dr.  Hubbel,  of  Buffalo,  Dr.  E. 
Friedenburg,  of  New  York,  and  Dr.  Cutter,  of  New  York,  were 
invited  to  take  part  in  the  discussions  of  the  society. 
Dr.  H.  Knapp,  of  New  York,  read  a  paper  on 
Pyogenic  Micro-Organisms,  with  Demonstrations  and 
Experiments. 

Dr.  Knapp  made  some  general  remarks  with  reference  to  the 
dependence  of  suppuration  on  certain  kinds  of  micro-organisms, 
the  pyogenic  bacteria,  of  which  pure  cultures  had  been  obtained 
during  the  past  two  years.  He  exhibited  these  bacteria  in  numer- 
ous test-tube  specimens  on  agar-agar  and  also  under  the  micro- 
scope. He  also  exhibited  slides  of  different  tissues  of  the  eyes 
that  had  been  infected  with  these  germs.  He  showed  two 
rabbits  which  he  had  operated  on  for  cataract  the  day  before, 
in  the  presence  of  members  of  the  society.  Extraction  had 
been  made  on  the  left  eyes  with  clean  instruments,  and  the 
right  eyes  with  instruments  contaminated  with  staphylococcus 
pyogenus  aureus.  The  left  eyes  were  free  from  secretion. 
The  wound  of  one  eye  in  a  doubtful,  the  other  in  a  good  con- 
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dition,  whereas  the  right  eyes  discharged  matter  profusely,  and 
were  in  a  state  of  intense  destructive  inflammation.  He  then 
operated  on  two  other  rabbits  in  the  same  way.  The  four  rab- 
bits were  examined  the  next  day.  The  right  eyes  in  all  were 
suppurating  ;  the  wounds  of  the  left  eyes  in  three  of  the  rabbits 
were  in  good  condition.  In  one  of  the  first  two  rabbits,  it  was 
suppurating.  This  eye  had  become  infected  from  the  right  eye 
of  the  other  rabbit.  They  had  been  kept  together  in  the  same 
box.  and  the  operator  had  found  them  with  their  heads  in  con- 
tact. 

These  demonstrations  were  made  to  draw  the  attention  of  the 
members  to  this  new  and  important  field  of  inquiry,  and  the 
speaker  stated  that  he  would  be  happy  to  furnish  cultures  of  these 
organisms  to  any  one  who  intended  to  make  investigations 
in  this  department. 

In  reply  to  a  questien  as  to  the  best  method  of  cleaning  instru- 
ments, Dr.  Knapp  said  that  in  the  institutions  in  Europe,  the 
instruments  are  placed  in  an  antiseptic  solution.  This,  however, 
has  the  disadvantage  of  dulling  the  edge  of  cutting  instruments. 
His  experience  has  shown  him  that  the  simple  washing  with 
water  in  the  case  of  smooth  instruments,  followed  by  friction 
with  a  clean  towel,  renders  them  bacteriologically  clean. 
Where  an  instrument  has  a  groove,  or  is  at  all  rough,  it  is 
much  more  difficult  to  clean.  Instruments  like  forceps  may  be 
put  in  the  antiseptic  solution.  It  must  be  remembered  that  in 
the  majority  of  operations,  a  certain  quantity  of  infecting  mate- 
rial is  required  to  produce  any  effect.  AVhere  there  is  a  free 
escape  of  liquid  from  the  wound,  the  material  is  washed  off, 
but  where  there  is  a  sucking-in  process,  the  danger  is  much 
greater. 

Dr.  B.  E.  Fryer,  of  Kansas  City,  called  attention  to  hydro- 
napthol,  which  has  lately  come  into  use,  which  would  probably 
not  interfere  with  the  edge  of  cutting  instruments.  It  has,  how- 
ever, not  been  sufficiently  long  under  observation  to  enable  us  to 
say  whether  it  will  completely  sterilize  instruments.  It  had  also 
occurred  to  him  that  chloroform  would  probably  perfectly  ster- 
ilize instruments. 

Dr.  Hubbel,  of  Buffalo,  asked  Dr.  Knapp,  it'  there  are  not 
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certain  conditions  of  the  eye  which  would  favor  infection  of  the 
wound  after  operation.  He  had  recently  operated  on  a  case  of 
cataract  in  a  man  sixty  years  of  age,  where  there  had  been 
a  long  standing  purulent  inflammation  of  both  conjunctivae. 
He  performed  an  iridectomy,  following  it  in  two  weeks, 
with  extraction.  Both  operations  were  entirely  successful  and 
without  accident,  notwithstanding  the  fact  that  there  was  a 
constant  purulent  discharge.  The  only  antiseptic  used  was  a 
solution  of  boracic  acid. 

Dr.  H.  Knapp,  iu  reply,  said  that  bethought  that  a  lachrymal 
discharge  with  a  certain  amount  of  conjunctivitis  furnishes 
a  favorable  soil  for  the  growth  of  bacteria.  In  operating  in 
such  cases,  the  discharge  should  be  complely  removed.  As  he 
had  already,  said  a  certain  quantity  of  the  pathogenic  bacteria 
are  required  to  produce  infection.  He  had  pricked  the  cornea 
to  one-third  or  two  thirds  of  its  depth,  and  cohered  the  wound 
with  an  emulsion  of  the  bacteria,  yet  in  only  one  out  of  every 
four  or  five  did  abscess  develop. 

Dr.  J.  A.  Andrews,  of  New  York,  said  that  he  had  frequently 
pricked  the  cornea  and  applied  the  staphylococcus  pyogenus 
aureus  and  had  repeatedly  seen  recovery  follow  without  suppu- 
ration or  inflammation.  Mere  contact  of  the  microbe  with  the 
wound  is  not  always  sufficient  to  produce  suppuration,  especially 
in  the  case  of  the  cornea  where  the  discharge  is  liable  to  be 
washed  oft'.  Where  the  material  has  been  introduced  into  the 
wound  and  kept  there  for  a  short  time,  he  had  never  seen  a 
failure. 

In  the  cleaning  of  instruments  he  uses  what  he  terms  "aseptic 
fluid.*'  He  procures  clean  water,  and  boils  it  for  some  time. 
The  principal  value  of  antiseptic  solutions  in  hospitals  is,  he 
thought,  the  fact  that  they  furnish  something  you  are  sure  is  clean. 
The  water  is  not  always  clean,  tie  did  not  mean  to  be  under- 
stood as  saying  that  he  used  boiling  water.  He  boiled  the  wa- 
ter simply  to  render  it  aseptic. 

An  Analysis  of  One  Hundred  Cases  of  Exudative  Retinitis 
Occurring  in  the  Course  of  Bright  s  Disease. 

by  dr.  c.  s.  bull,  of  new  york. 
Only  such  cases  were  included  in  tiie  report  as  had  been  exam- 
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ined  by  the  writer,  and  had  been  followed  to  their  termination. 
All  cases  due  to  scarlatina  or  pregnancy  were  excluded.  Out  of 
five  hundred  cases  examined  only  one  hundred  and  three  ful- 
filled these  conditions.  The  ophthalmoscopic  examinations  were 
made  by  the  author,  and  the  urine  was  always  examined.  In  fifty- 
four  of  the  cases,  both  eyes  were  atfected  when  the  patient  came 
under  observation,  and  in  ninety-three  per  cent  both  eyes  were 
ultimate}'  involved.  Hemorrhages  occurred  in  sixty-nine  cases. 
In  thirty-four  cases,  there  were  no  haemorrhages.  The  hemor- 
rhages were  intimately  connected  with  disease  of  the  blood  vessels. 
Only  one  instance  of  color  affection  was  observed. 

The  prognosis  with  reference  to  the  duration  of  life  is  very 
unfavorable.  The  one  hundred  and  thirteen  cases  reported 
were  collected  during  a  period  of  thirteen  years.  Of  this  num- 
ber eighty-six  have  died  ;  fifty-seven  during  the  first  year  and 
twelve  during  the  second  year.  Of  the  seventeen  still  living, 
fourteen  were  seen  in  the  last  six  months.  One  of  these  cases, 
however,  was  seen  for  the  first  time  seven  years  ago. 

A  rather  unusual  complication  was  seen  in  four  of  the  cases, 
that  was  the  presence  of  sugar  as  well  as  albumen  in  the  urine. 
The  amount  of  sugar  was  variable. 

-*  Discussion. 

Dr.  E.  Greuning.  of  New  York,  said  that  he  had  collected 
over  one  hundred  cases  of  this  affection  and  he  found  that  none 
of  his  cases  had  lived  over  two  years  after  the  diagnosis  of 
retinitis  albuminurica  had  been  made.  In  this  class  of  cases  he 
included  only  those  in  which  the  typical  stellate  changes  were 
seen  in  the  maculae  of  both  eyes.  He  had  lately  seen  this 
appearance  in  the  macula  of  one  eye,  in  a  patient  who  presents 
no  evidence  of  Bright's  disease.  This  is  the  first  time  that  he 
had  seen  this  change  without  signs  of  renal  disease. 

Dr.  B.  E.  Fryer,  of  Kansas  City,  remarked  that  in  these  cases 
albumen  is  occasionally  absent  from  the  urine  for  a  short  time. 
In  two  such  cases  he  had  found  that  albuminosis  was  present 
during  the  time  that  albumen  was  wanting. 

Dr.  David  Webster,  of  New  York,  said  that  he  was  satisfied 
that  in  rare  instances  these  patients  do  recover  their  gen- 
eral health,  and  may  live  indefinitely.    Some  years  ago  he  exam- 
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ined  the  eyes  of  a  clergyman  and  found  the  typical  appear- 
ances of  retinitis  Brightii.  This  patient  had  been  examined 
fifteen  years  previously  by  a  competent  observer,  who  found 
the  same  condition,  and  also  found  albumen  and  casts  in  the 
urine.  He  had  the  urine  examined  and  found  a  slight  trace  of 
albumen. 

Dr.  O.  F.  Wadsworth,  of  Bostou,  said  that  where  the  retini- 
tis albuminurica  comes  on  during  or  immediately  after  pregnancy 
he  had  seen  the  stellate  spots  in  the  maculae  entirely  disappear. 
He  had  also  seen  typical  stellate  deposits  in  cerebral  tumor,  and 
what  was  supposed  to  be  meningitis,  but  in  which  there  was  no 
albuminuria. 

Dr.  E.  Greuning,  of  New  York,  remarked  that  the  cases  of 
retinitis  Brightii  which  we  see  in  our  offices,  differ  very  mate- 
rially from  those  which  we  see  in  hospitals.  The  patients  who 
consult  the  oculist  are  usually  those  with  the  small  contracted 
kidney,  while  the  patients  with  the  large  white  kidney  find  their 
way  to  the  hospital. 

Dr.  C.  S.  Bull,  of  New  York,  desired  simply  to  repeat  what  he 
said  in  his  paper,  that  he  had  excluded  all  cases  where  the  albu- 
minuric retinitis  was  due  to  scarlet  fever  or  to  pregnancy. 
He  did  not  hold  that  the  so-called  stellate  exudation  in  the 
region  of  the  macula  is  typical  of  Bright's  disease.  He  had 
seen  it  in  intra-cranial  tumor,  and  in  cases  supposed  to  be 
meningitis.  Retinal  exudation,  other  than  stellate,  he  had  seen 
not  infrequently  in  cases  of  large  white  kidney. 

Thrombosis  and  Peri- Vasculitis  of  the  Retinal  Vessels. 

by  dr.  george  c.  harlan,  of  philadelphia. 
Mrs,  F.  B.,  age  33  years,  came  under  observation  June  5, 
1886.  Her  father  aud  a  younger  sister  had  died  of  Bright's  dis- 
ease, the  mother  of  paralysis.  During  the  past  two  years,  she 
had  had  considerable  headache.  She  had  a  miscarriage  in  July, 
1885,  from  which  her  recovery  was  delayed.  She  had  a  second 
miscarriage  without  special  trouble,  in  January,  1886.  There 
was  no  trouble  with  the  eyes  until  May  7,  when  she  noticed 
dimness  of  vision  in  the  left  eye.    This  increased  during  the  day 
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and  the  following  morning  there  was  only  light  perception 
in  this  eye.  She  was  examined  two  Aveeks  later  by  a  sur- 
geon who  pronounced  the  condition  one  of  embolism.  There 
was  no  suspicion  of  specific  disease,  There  was  no  uterine 
trouble,  and  the  heart  sounds  were  normal.  The  urine  had 
a  specific  gravity  of  1009,  contained  some  albumen,  but  no 
true  casts  were  found.  Examination  of  the  eyes  showed  no 
light-perception  in  the  left  eye.  The  media  were  clear  there 
were  haemorrhages  scattered  through  the  retina.  Some  were 
striated,  extending  in  long  streaks  along  the  vessels.  There 
were  three  groups  of  white  spots  at  the  macula.  With  one  excep- 
tion, all  the  vessels  of  the  retina  were  converted  into  white 
bands.  The  exception  was  a  small  artery  having  an  independ- 
ent origin.  The  vessels  were  of  nearly  normal  size.  Five  or  six 
weeks  later,  the  haemorrhages  had  been  absorbed,  but  there 
were  no  other  changes.  In  the  right  eye  there  were  sev- 
eral small  haemorrhages  and  two  filmy  white  patches;  these 
subsequently  disappeared,  vjn  J uly  she  had  a  slight  attack  of 
paralysis  on  the  left  side,  and  examination  of  the  urine  showed 
some  albumen  and  hyaline  tube  casts.  The  rapid  on-set  and  the 
occurrence  of  blindness  within  a  few  hours,  seemed  to  exclude 
the  possibility  of  disease  of  the  vessels.  Embolism  would  not 
account  for  the  condition.  The  speaker  suggested  that  the 
partial  blindness  for  the  first  few  hours  was  due  to  haemorrhage, 
and  that  the  complete  blindness  coming  on  later  was  due  to 
thrombosis.  Thrombosis  of  a  whole  series  of  vessels  is,  how- 
ever, rare.  Another  probable  explanation  is  that  there  had 
been  for  some  time,  disease  progressing  in  the  outer  walls 
of  the  vessels,  without  giving  rise  to  sufficient  disturbance  of 
vision  to  attract  attention. 

By  way  of  comparison  a  second  case  was  described  in  which 
the  affection  seemed  to  be  a  perivasculitis.  It  was  that  of  a 
negro  woman  who  had  been  partially  blind  for  a  long  time.  The 
right  eye  was  the  seat  of  a  dense  cataract.  In  the  left  eye 
V=2(ii.  The  lens  was  hazy  and  the  disk  pale.  Extending 
upward  there  was  ;>  large  artery  converted  into  a  chalky  band; 
two  smaller  arteries  exhibited  the  same  condition  in  places. 
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A  New  Test  Type. 

BY  DR.  WM.   S.  DENNETT,   OF  NEW  YORK. 

The  speaker  called  attention  to  the  fact  that  although  for 
twenty-live  years,  the  schools  of  the  civilized  world  had  been 
under  the  observation  of  oculists,  who  all  agree  that 
great  good  would  be  done  by  periodical  examination  of  the 
eyes  of  scholars,  and  although  such  examinations  were  very 
simple,  the  internal  inertia  of  existing  institutions  had  always 
prevented  any  continued  action  on  the  part  of  the  schools. 
Among  the  laity  there  is  absolutely  no  knowledge  of  what 
normal  eyes  should  be  expected  to  see.  A  card  was  presented 
which  was  designed  for  the  use  of  educational  institutions.  It 
contained  one  set  of  letters  and  a  statement  of  the  exact  distance 
at  which  these  letters  should  be  seen.  The  desire  was  expressed 
that  this  or  some  similar  card  should  be  placed  on  the  wall 
of  every  school  room,  in  a  conspicuous  place,  so  that  it  should 
become  of  necessity  a  familiar  object  and  a  standard  of  meas- 
urement that  would  be  remembered  through  life. 

The  Possible  Retardation  of  Retintiis  Pigmentosa  in  the 

Young. 

by  dr.  hasket  dekby,  of  boston. 

This  affection  is,  as  a  rule,  considered  incurable,  leading  grad- 
ually to  complete  blindness.  In  America  this  disease  is  exceed- 
ingly in-frequent,  the  author  having  seen  it  but  twenty-seven 
times  in  thirteen  thousand  eye  cases.  In  1881  a  boy  three  years 
of  age,  was  brought  to  him  from  Virginia.  It  was  observed 
that  toward  night  his  vision  diminished.  There  was  no  his- 
tory of  blindness  in  the  family.  Five  years  later  he  came 
again  accompanied  by  his  sister,  seven  years  of  age.  Both 
children  were  night-blind  and  presented  the  evidences  of  reti- 
nitis pigmentosa.  Under  the  use  of  the  constant  current 
then;  was  improvement.  A  similar  case  of  improvement 
under  the  use  of  the  constant  current,  under  the  care  of 
Dr.  Standish,  was  reported. 

The  object  of  the  paper  was  to  invite  discussion  as  to  the  use 
or  non-use  of  such  eyes  for  educational  purposes,  and  as  to  the 
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possibility  of  adopting  measures  for  delaying  the  process  of 
the  organic  change. 

A  third  case,  that  of  G.  W.,  aged  fourteen,  was  described. 
He  presented  the  typical  appearances  of  retinitis  pigmentosa. 
Non-use  of  the  eyes  and  the  application  of  the  constant  current 
was  recommended.  He  was  subsequently  advised,  by  others, 
to  use  the  eyes  freely.  In  five  years  vision  diminished  from 
three-tenths  to  one-tenth.  This  rapid  progress  of  the  disease, 
it  was  thought,  might  have  been  aided  by  the  use  to  which  the 
eyes  had  been  subjected. 

Discussion. 

Dr.  William  S.  Little,  of  Philadelphia,  had  observed  in  one 
case  of  retinitis  pigmentosa  occurring  in  a  deaf  mute  decided 
improvement  in  vision  under  the  use  of  the  Faradaic  current. 
The  improvement  continued  for  two  years  without  change. 
He  then  went  West  and  seven  years  after  the  applications  he  was 
doing  well,  but  could  not  see  quite  as  well  at  night  as  before. 

In  two  cases  coming  to  the  Jefferson  College  clinic,  the 
pigmentation  had  proceeded  so  far  that  the  vitreous  was  also 
black.    This  he  had  never  seen  before. 

Dr.  L.  Webster  Fox,  of  Philadelphia,  said  that  he  had  had 
the  opportunity  of  treating  a  number  of  cases  successfully. 
He  had  found  that  it  was  the  negative  pole  that  produces  the 
good  results.  He  also  stated  that  if  there  was  no  enlargement 
of  the  field,  after  three  applications,  improvement  was  not  to  be 
expected.  In  all  the  cases  in  which  improvement  took  place  the 
blood  vessels  seemed  to  increase  in  calibre,  and  the  night  blind- 
ness correspondingly  diminished. 

Dr.  George  C.  Harlan,  of  Philadelphia,  remarked  that  he  had 
recently  seen  two  well  marked  cases  of  this  affection,  one  in  a 
boy  of  seventeen  years  of  age  and  the  other  in  his  sister  a  few 
years  older.  His  faith  in  any  form  of  treatment  being  weak,  he 
recommended  that  the  best  use  be  made  of  the  eyes  while  sight 
remained.  From  the  cases  which  he  had  seen,  he  thought 
that  there  is  likely  to  be  a  culmination  of  the  disease  about 
puberty. 

Dr.  George  Strawbridge,  of  Philadelphia,  stated  that  he  had 
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tried  the  use  of  electricity  in  this  affection  thoroughly,  some  ten 
years  ago.  He  did  not  obtain  benefit  in  a  single  instance .  He 
placed  more  reliance  upon  the  occasional  use  of  alteratives  such 
as  bichloride  of  mercury  and  iodide  of  potassium,  looking  upon 
these  cases  as  of  syphilitic  origin,  probably  dating  back  a  long 
period. 

Dr.  Samuel  Theobald,  of  Baltimore,  had  had  no  experience  with 
the  use  of  electricity  in  retinitis  pigmentosa.  He  had,  however, 
seen  temporary  improvement  from  the  continued  use  of  phos- 
phate of  iron,  quinia,  and  strychnia.  One  of  these  cases  was 
seen  when  eight  years  of  age,  some  ten  years  ago.  He  retains 
sufficient  vision  to  enable  him  to  perform  his  duties  as  a  travel- 
ing salesman.  There  was  a  history  of  a  similar  trouble  in  other 
members  of  the  family. 

Dr.  S.  G.  Risley,  of  Philadelphia,  said  that  it  had  seemed  to 
him  that  with  the  hypodermic  use  of  strychnia  he  had  secured 
improvement  in  the  general  sharpness  of  vision.  He  had 
frequently  seen  improvement  follow  the  use  of  this  drug,  but 
it  had  never  been  permanent.  As  regards  the  age  at  which 
this  affliction  may  develope,  he  had  seen  it  in  two  children  of 
the  same  family  occur  under  five  years  of  age. 

He  mentioned  another  case,  that  of  a  young  man  who  consul- 
ted him  with  retinitis  pigmentosa,  with  marked  contraction  of 
the  field  and  asthenopia,  principally  due  to  hypermetropic  astig- 
matism. To  relieve  the  asthenopia  a  weak  solution  of  eserine 
w  as  ordered.  Under  its  use  vision  decidedly  improved.  He 
had  used  this  solution  more  or  less  for  the  past  two  years,  and 
finds  that  when  he  is  without  it  he  is  distinctly  more  uncomfort- 
able. 

Dr.  O.  F.  Wadsworth,  of  Boston,  referred  to  one  case  which, 
in  connection  with  those  reported,  showed  the  variable  course 
which  the  disease  may  pursue  when  left  to  itself.  A  young 
man,  twenty-four  years  of  age,  a  divinity  student,  was  seen  in 
1873,  presenting  the  typical  appearance  of  retinitis  pigmentosa. 
He  had  well  marked  night-blindness.  He  continued  his  work, 
and  eight  years  later,  vision  was  about  the  same,  but  the  visual 
field  seemed  to  have  decreased  to  a  slight  extent. 
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The  Equivalence  of  Cylindrical  and  Spheeo-Cylindrical 

Lenses. 

by  dr.  edward  jackson,  of  Philadelphia. 
The  paper  was  intended  to  demonstrate  the  laws  of  such  equi- 
valence, showing  that  equal  crossed  cylindrical  lenses  are  opti- 
cally equivalent  to  a  spherical  lens  of  the  same  refractive  power. 
Crossed  cylinders  of  unequal  refractive  power  may  be  regarded 
as  crossed  cylinders  of  equal  refractive  power  combined  with  a 
third  cylindrical  lens,  or  as  their  equivalent,  a  spherical  com- 
bined with  a  cylindrical  lens.  It  was  proven  that  any  two  cy- 
lindrical lenses  with  their  axes  placed  obliquely,  the  one  to  the 
other,  might  be  represented  by  crossed  cylinders,  that  is,  cylin- 
ders with  their  axes  perpendicular  to  one  another,  or  by  their 
equivalent  in  the  shape  of  a  sphero-cylindrical  lens.  Hence  that 
any  number  of  cylindrical  lenses  Vnth  their  axes  placed  in  dif- 
ferent directions,  are  optically  equivalent  to  a  single  sphero-cy- 
lindrical lens.  To  determine  the  sphero-cylindrical  equivalent 
of  any  two  cylindrical  lenses,  construct  a  parallelogram,  two 
sides  of  which  are  proportional  to  the  refractive  power  of  the 
given  lenses,  the  angle  included  by  these  axes  being  double  the 
angle  made  by  their  axes.  Then  the  diagonal  which  cuts  this 
included  angle  will  be  proportional  to  the  cylindrical  poiiion  of 
the  desired  equivalent,  and  to  get  the  spherical  portion,  it  is 
only  necessary  to  subtract  one  half  of  this  cylindrical  equivalent 
from  half  the  sum  of  the  cylinders  given. 

Discussion. 

Dr.  William  S.  Little,  Philadelphia,  said  with  reference  to  the 
practical  side  of  the  question,  that  in  about  one  half  of  his  cases 
of  mixed  astigmatism,  the  patients  have  preferred  crossed  cyl- 
inders to  their  equivalent  sphero-cylinder.  In  using  a  sphero- 
cylinder,  it  is  essential  that  it  be  accurately  centered. 

The  committee  to  whom  was  referred  the  consideration  of  the 
proposition  with  inference  to  the  organization  of  a  Congress  of 
American  Physicians  and  Surgeons,  reported  the  following  reso- 
lutions and  recommended  their  adoption  : 

Resolved,  that  a  committee  of  live  be  appointed  by  this  so- 
ciety  and  be  authorized  to  confer  with  committees  from  other 
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medical  societies,  with  regard  to  the  organization  of  a  conven- 
tion or  congress  of  such  societies,  and  report  at  the  next  meeting 
of  this  society. 

.Resolved,  That  it  is  the  sense  of  this  society  that  its  welfare 
would  be  put  in  peril  by  any  alliance  or  cooperation  which 
would  interfere  with  its  autonomy  or  independent  meeting. 

These  resolutions  were  adopted,  and  the  following  committee 
sul isequently  appointed : 

O.  F.  Wadsworth,  Boston;  C.  S.  Bull,  New  York;  George  C. 
Harlan.  Philadelphia;  Samuel  Theobald,  Baltimore;  and  B.  E. 
Fryer,  Kansas  City. 

[to  be  continued.] 
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R 

« 

Abstinenc  e : 
s  t  r  ychnia 
intern. 

Abstinence 
strychn  i  a 
intern, 
brom.  pot 
and  iod. 
pot. 

Stry  c  h  n  i  a 
intern. 

Stry  c  h  n  i  a 
i  ntern. 
pot.  iod. 

Visual 
acuity. 

2  © 

r~ — ■  o 
ej  J 

*1  O 
© 

2  % 

d  J 

Visual 

field. 

R.    sm  a  1  1 
ce  n  t  r  a  1 
scotoma. 

Central  sco- 
toma. 

Concentric- 
ally lim- 
ited, L. 

Limited 
downwards 
and   i  n  - 

wards. 

Color 
percep- 
tion. 

R.  im- 
paired. 

§  R 

R  « 

•c  !> 
«  ? 

R.  disc  white. 

White   discs,  es- 
pecially R.;  ar- 
teries small. 

Very    pale  discs, 
especially  inner 
halves. 

L.  disc  almost 
white;  blood- 
vessels small. 

R.  whitish   disc  ; 
small  bloodves- 
sels.   L.  almost 
normal. 

Pupils. 

R.  Mydri- 
asis. 

Cause. 

Al  c  o  h  o  1 
and  to- 
bacco. 

Ce  n  t  r  a  1 
1  e  sion ; 
(cerebro- 
spinal. 

gitis). 

Al  c  o  h  o  1 
and  to- 
bacco. 

Injury. 

Scrophu- 
losis. 

Name 
and  Age. 
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rent  and  improv- 
ed to  20-100, which 
remained  station- 
ary ;   stricture  of 
L.     lach  ry  m  a  1 
duct. 

Got  blind  io  years 
previously. 

R     operated  upon 
for    glau  coma 
simplex  four  years 
previously;  no  ex- 
cavation ;  macula 
corneal  both  ;  Ah . 
both. 

Refuses  to  abstain 

Increas- 
ing fail- 
ure. 

un- 
changed. 

Seen  only 
once. 

Seen    i  n 
cons  u  1- 
tation. 

Seen  in 
cons  u  1- 
tation. 

3  months 

Sublimate. 

Stryc  h  n  i  a 
intern.; 
stimu- 
lants. 

St  r  y  c  h  n  . 
su  b  c  u  t  ; 
ung.ciner. 
pilocarp. 
mur.  sub- 
cut.  ;  Hy- 
drarg.tan- 
nicum. 

Abstinen  c  e 
advised. 
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Constricted 
to  point 
of  fixation 
R. 
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c  o 
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Blue-y  e  1- 
low 
blind 

Pale  discs. 

White  disc  in  R. 

White  discs. 

R.    white     disc  ; 
blood-ve  s  s  e  1  s 
small;  L  neuritis 
optica. 

Pale  discs. 

Myosis. 

Syphilis. 

Unknown 

Old  age. 

Syphilis. 

Al  c  o  h  o  1 
and  to- 
bacco. 

4- 
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Remarks. 

Refuses  to  abstain ; 
never  smoked. 

Died  soon  after. 

In  the  liquor  busi- 
ness. 

Fell    from  railway 
car;     injury  to 
spine  ;  incessant 
headache. 

Both  Eyes 

One  Eye. 

Result. 

0  0 
«  J 

.8  g 

Seen    i  n 
consu  1  - 
tation. 

2  months. 

Seen     i  n 
cons  ul- 
tation. 

Seen     i  n 
consu  1- 
tation. 

Treatment. 

Abstinence 
advised. 

Stry  c  h  n  i  a 
sub  cut.; 
hydrarg. 
tannic; 
cold 
dou  c  h  e  ; 
pot.  brom. 
a  b  s  t  i  - 
nence. 

Visual 
acuity. 

o 

o  g 

1  1 
OS  J 

-5  « 

0  0 
0  0 

Visual 

field. 

Central  sco- 
tomata. 

Concentric- 
ally lim- 
ited. 

Central  sco- 
tomata. 

Concentric- 
ally limit- 
ed, both. 

Colcr 
percep- 
tion. 

!§ 

s* 

Discs  very  pale; 
arteries  thread- 
like. 

Pale     discs  and 
thin  arteries. 

Pale  discs  ;  arte- 
ries threadlike. 

Discs  pale  ;  arte- 
ries thin. 

White   discs,  es- 
pecially R. 

Pupils. 

Unequal. 

L.  slug- 
gish. 

R.  Mydri- 
asis. 

Cause. 

Alcohol. 

Cen  t  r  a  1 
lesi  o  n ; 
(ta  b  e  s 
dorsalis) 

Ale  0  h  0  1 
and  to- 
bacco. 

Probab  1  y 
cent  ra  1 
lesi  0  n. 

Cen  t  r  a  1 
les  i  0  n 
(  myeli- 
tis spin- 
alis) . 

Name 
and  Age. 

J.  W  T. 
34- 

A.  M.  48. 

vd 
ii 

s 

F.  R.  F. 
44- 

u 
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No. 
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uses  to  abstain. 

Spindle   cell  sarco- 
ma of  lachrymal 
gland  ;  general 
sarcomatosis. 

/er  used  alcohol. 

tinued  localized 
eadaches  and  at- 
tcks  of  dizziness. 

V 

os 

Ne' 

i-  _  n» 
o-^  - 
U 

o 

o 

J 

Deal 

Seen  once 
only. 

6  weeks. 

8  months. 

Seen  once 
only. 

Seen     i  n 
cons  u  1- 
tation. 

Abstinenc  e 
advised. 

Pot.  iodid. 

Removal  of 
tumorand 
eyeball. 

Stryc  h  n  i  a 
subcut. 

o 

O 
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J 

►48 

o 

[ltric- 
imit- 

:  te  d 
and 
iw'ds 

Concei 
ally 
ea. 

Restric 
in- 
dowi 

Arteries  very  thin 
discs  pale. 

Outlines   of  disc 
L.  hazy:  arte- 
ries small  ;veins 
thinner  than  in 
R. 

L.  disc  white. 

L.   disc  perfectly 
white;  arteries 
hardly  visible. 
R.    disc    pale  j 
bloodve  s  s  e  1  s 
threadlike. 

1 

R.  disc  pale  ;  out- 
lines indistinct ; 
newly  formed 
bloodvessels.  L 
disc  white  ;  ar- 
teries small. 

Mydriasis 
both. 

Al  c  oh  o  1 
and  to- 
bacco. 

Doubtful. 

Pressu  r  e 
from  tu- 
mor of 
lach  r  y- 
mal 

gl  a  n  d; 
L. 

Tobacco. 

Neur  i  t  i  s 
optic  a ; 
pro  b  a  - 
bly  i  n- 
t.acran- 
ial  tu- 
mor. 
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>. 
g 

t< 

Fell  into  river  dur- 
ing   Decern  her; 
was  rescued  after 
several  hours  on- 
ly and  dates  eye 
affection  from 
that  time. 

Blacksmith. 

Never  used  alcohol. 

Married  again  three 

Both 

Eyes. 

One  Eye. 

j  Result. 
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0  0 
^  pq 
0 

0 

0  0 
is""" 

06  J 

_  O 

Time  of 
Obser- 
vation. 

Seen  once 
only. 

5  weeks. 

6  weeks. 

3  weeks. 

8  months. 

■x  months. 

Treatment. 
Sublimate. 

Stry  ch  n i  a 
subcut. 

Stryc  h  n  i  a 
subcut. 

Stry  c  h  n  i  a 
su  b  c  u  t.; 
pot.  brom. 
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Stry  c  li  n  i  a 

Visual 
acuity. 
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Visital 

field. 

Central  sco- 
tomata. 

Central  sco- 
toma, R. 

Concentric- 
ally   r  e  - 
stnc  ted, 
both;  cen- 
tral sco- 
tomata. 

Central  sco- 
tomata. 

%r 

Red- 
green 
blind. 

Ophthalmoscopic 
appea  ranee. 

L.  atrophic  cho- 
roiditis; white 
disc ,  small 
bloodvessels;  R . 
pale  disc. 

Discs  pale;  blood- 
vessels thin. 

Discs  pale  ;  arte- 
ries small. 

Whitish  discs; 
arteries  small 

Whitish  discs; 
bloodv  e  s  s  e  1  s 
small. 

jpale  discs;  arte- 

% 

L.  Mydri- 
asis. 

Med  i  u  m 
\vide;in- 
active. 

R  Mydri- 
asis. 

Myosis. 

5 
(j 

Cold? 

1 

Scarlet  fe- 
ver; urae- 
mia ;  op- 
tic neu- 
ritis. 

Al  c  0  h  0  1 
and  to- 
bacco. 

Al  c  0  h  0 1 
and  to- 
bacco. 

Tobacco. 

Al  c  0  h  0 1 

Name 
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weeks  ago  ;  notic- 
ed failure  of  sight 
since  then;  liquor- 
dealer. 

After  inj.  ofstrychn. 
subnitr.,  gr.  1-14; 
sees  20-20. 

H.  1-40. 

Alter   injection  of 
strychn.  subnitr. 
gr.  1-10;  sees  20- 
50.  No  patellar  re- 
flex. 

Had   three  distinct 
attacks    of  cere- 
brospinal men- 
ingitis. 

Had    beenl  under 
anti  -  syph  i  1  i  t  i  c 
treatment  for  two 
years. 

Both 

3  ci 
r-  W 

rt 

■v 

0 

See  n    i  n 
cons  ul- 
tation. 

Seen  once 
only. 

Se  e  n  in 
cons  u  1- 
tation. 

See  n    i  n 
cons  u  1- 
tation. 

intern. ab- 
stinence. 

Stry  clinia 
subcut. 

Stry  c  h  n  i  a| 
advised.  1 

Stry  c  h  n  i  a 
advised. 

Potass,  iod.; 
Strychnia 
subcut. 
advised. 
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Central  sco- 
tomata. 
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L.  contract- 
ed almost 
to  point 
of  lixation 
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S3 

V 
U 

Green- 
blind. 

ries  small. 

Discs  reddish:; 
bloodv  e  s  s  e  1  s 
very  thin. 

Discs  pale;  arte- 
ries small. 

Discs  pale. 

Discs  white :  R. 
bloodvessels  al- 
most   invisible  ; 
L.  bloadvessels 
threadlike. 

Discs    red  dish: 
arteri  e  s  and 
veins  verysmall. 

Myosis. 

# 

R  Mydri- 
asis. 

and  to- 

bac  c  o  ; 
exces- 
sive sex- 

ter- 
course. 

Ale  0  h  0  1 
and  to- 
bacco. 

Unknown 

Al  c  0  h  0 1 
and  to- 
b  a  c  c  0 
(p'rh'ps 

Ce  n  t  r  a  1 
1  e  si  on 
(cerebro- 
s  pi  n  a  1 

gitis.) 

Syphilis. 
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S5 


Remarks. 

M.  1-12. 

S 

After   injection    o  f 
strychnia  subnitr. 
gr.    i-io;  vision 
rose  to  20-40? 

Strychnia  subcut.; 
gr.  1-20  had  no  ef- 
fect. 

Both 

Eyes. 

One  Eye. 

Result. 

o  O 

Increas- 
ing fail- 
ure. 

<?-• 

d  J 

Time  of 
oltser- 
v  at  ion 

Seen  once 

2  weeks. 

Se  e  n  in 
con  s  ul- 
tation. 

3  weeks.  1 

Seen  once 
only. 

ft 

Slryc'h  n  i  a 
intern. 

Stryc.h  n  i  a 
intern  and 
stimul'nts 
advised. 

Stry  c  h  n  i  a 
subcut. 

Stry  chnia 
and  stim- 
ulants ad- 
vised. 

Visual 
acuity. 

1  1 
pi  >J 

§  g 

o  O 

ds 

_  0 
0  0 

pi  J 

0  *t 
=  1 

pi  J 

Visual 

field. 

Central  sco- 
tomata. 

v.  ,  .2 

Red- 
green 
blind. 

0  phthahuoscopic 
appearance. 

Post,  scleral; 
sta  p  h  y  1  o  m  a 
both ;  discs 
white  ;  L.  cho- 
roidal atrophy. 

Discs  pale ;  arte- 
ries "thin  ;  post 
staphyloma. 

Discs  white; 
bloodve  ssels 
hardly  visible. 

1 

Discs    whi  t  i  s  h  ; 
blood  vessels 
thin. 

Discs  white; 
bloodve  ssels 
thin. 

Pupih. 

i 

5 
o 

Congeni- 
tal. 

Unknown 

Old  age. 

Ale  0  h  0  1 
and  to- 
bacco. 

Old  age 

Name' 
and  Age. 
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Mrs.  Th. 
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After    injection  of 
gr.  i-io  strychnia 
subnitr.  vision 
rose  to  R.  18-200 
and  L.  io-2oo;dys- 
pepsia. 

Refuses  to  abstain ; 
no  patellar  reflex. 

Came  on  gradually 
with  vomiting,  fe- 
ver and  headache. 

8  0 

I 

00 

Sees  big 
objects 
as  shad- 
ows. 

4  months. 

Seen  once 
only. 

2  months. 

Stry  c  h  n  i  a 
s  u  b  c  ut.; 
pot.  iod.; 
sublimat. 

Stry  c  h  n  i  a 
s  ub  c  u  t . 
adv  i  s  e  d 
and  a  b- 
stinence. 

Stryc  h  n  i  a 
sub  cut.; 
cons  tant 
current. 

R.  8/2oo 

L.  V200 

Excen- 
tric  fixa- 
tion. 

-2  J 

1 
> 

Central  sco- 
tomata 

Red- 
green 
blind. 

Discs  pale,  espec- 
ially   in  outer 
halves  ;  arteries 
thin. 

Discs  whitish; 
bloo  d  v  e  s  s  e  l.s 
threadlike. 

Discs  white; 
bloo  d  v  e  s  s  e  1  s 
thin. 

Immo  v  a- 
ble. 

Tobacco. 

Al  c  0  h  0 1 
and  to- 
bacco. 

Ce  ntral 
le  s  ion  ; 
(  proba- 
bly men- 
ing  i  t  i  s 
cere- 
bralis. 

Th.  S.  58. 

F.  W.  S. 
57- 

Miss  K. 
Mc.  12. 

CO  OO 

Of  these  120  cases  95  were  observed  in  males,  and  25  in  fe- 
males. 

The  different  causes  to  which  the  atrophic  condition  of  the 
optic  nerve  was  due  are  given  in  Table  II. 

Table  II. 

Alcohol  and  tobacco   34 

Alcohol  alone   3 

Tobacco  alone   7 

Alcohol,  tobacco  and  central  lesion   1 

Alcohol,  tobacco  and  syphilis   3 

Alcohol,  tobacco  and  injury    1 

Alcohol,  tobacco  and  excessive  sexual  intercourse   1 

Tobacco  and  insolation   1 

Tobacco  and  central  lesion   1 

Tobacco,  onanism  and  general  debility   1 

Central  lesion   16 

Syphilis   9 

Congenital  syphilis   1 

Injury   6 

Pressure  from  orbital  tumor   2 

Optic  neuritis  from  unknown  cause   1 

Optic  neuritis  from  uraemia  in  scarlet  fever   1 

Old  age   5 

Congenital   3 

Insolation   1 

General  ansvmia   3 

Scrofulosis   1 

Cold  (?)   1 

Sympathetic  (?)   1 

Cholera,  Asiatica   1 

Uterine  affection   1 

Cosmetics   1 

Retinitis  pigmentosa     1 

Unknown   12 

Total  120 

In  the  following  nineteen  cases  a  central  (cerebral  or  spinal) 
lesion  was  found  to  be  present. 

Table  III. 

Probably  intra-cranial  tumor     3 

Cerebro-spinal  meningitis   3 

Cerebral  meningitis   1 

Tabes  dorsalis   2 

Tabes  dorsalis  with  tobacco   1 

Tabes  dorsalis  with  aloohol  and  tobacco     l 

Tabes  dorsalis  and  syphilis   1 

Multiple  sclerosis   1 

Cerebral  apoplexy   1 
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Epilepsy   1 

Softening  of  the  brain   1 

Spinal  myelitis  (traumatic)   1 

Unknown  central  lesion   2 

Total   19 


If  we  add  to  these  the  cases  of  atrophy  of  the  optic  nerve,  due 
to  syphilis,  which  must  probably  all  be  considered  as  due  to  a 
central  lesion  (9),  we  have  a  total  of  twenty-eight  cases  of  atro- 
phy dependent  on  a  distinct  central  lesion. 

By  far  the  largest  number  of  cases  were  due  to  the  intoxica- 
tion with  alcohol  and  tobacco,  either  alone  or  combined,  or,  in 


some  cases,  complicated  with  other  affections.  The  following 
are  the  details  of  this  number : 

Alcohol  and  tobacco   34 

Alcohol  and  tobacco  with  syphilis     3 

Alcohol  and  tobacco  with  injury   1 

Alcohol  and  tobacco  with  excessive  sexual  intercourse   1 

Alcohol  alone   3 

Tobacco  alone   7 

Tobacco  with  insolation   1 

Tobacco  with  onanism  and  general  debility   I 


This  gives  a  total  of  51  cases  in  which  alcohol  and  tobacco, 
either  alone  or  combined,  played  a  role.  In  44  of  these  cases 
alcohol  and  tobacco  were  the  only  cause  to  be  found  for  the 
atrophic  condition  of  the  optic  nerve. 

As  to  the  age  of  the  patients,  the  details  may  be  seen  from 
Table  IV. 

Table  IV. 

From  1  to  10  years   2 


10  to  20  "    13 

20  to  30  "    13 

30  to  40  "  25 

40  to  50  "      32 

50  to  60  "    25 

60  to  70  "    4 

70  to  80  "    5 

80  to  90  "    1 

Total   120 
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Both  eyes  were  affected  in  98  cases,  one  eye  only  in  22  cases. 

Of  these  cases  69  were  under  treatment  and  observation  dur- 
ing periods  varying  from  ten  days  to  several  years;  in  12  of 
these  only  one  eye  was  affected. 

Color  perception  was  abolished  or  impaired  in  27  of  all  the 
cases,  and  red-green  blindness  was  most  prevalent. 

Central  scotoma  was  observed  in  32  cases.  In  21  of  these 
cases  alcohol  and  tobacco  were  the  cause;  tobacco  alone  in  5;  to- 
bacco and  tabes  dorsalis  in  1;  tobacco,  onanism  and  general  de- 
bility in  1;  alcohol  alone  in  1;  uterine  affection  in  1;  ursemic  neu- 
ritis from  scarlet  fever  in  1;  in  one  case  the  cause  was  unknown. 

The  pupils  showed  pathological  changes  not  due  to  synechia? 
in  32  of  all  the  cases.  They  were  inactive  in  5  cases;  unequal 
(one-sided  mydriasis)  in  12  cases;  both  pupils  were  mydriatic  in 
8  cases;  myosis  was  found  in  7  of  the  cases. 

Of  these  seven  cases  of  myosis  3  suffered  from  tabes  dorsalis; 
one  from  multiple  sclerosis;  old  age  and  tobacco  alone  figured 
each  in  one  case  as  the  only  cause  to  be  detected;  and  in  one  case 
there  was  a  combination  of  a  central  lesion  with  the  abuse  of  al- 
cohol and  tobacco. 


Contrary  to  Minor's  idea,  that  in  the  so-called  tobacco  ambly- 
opia, tobacco  plays  no  part,  since  eight  cases  of  his  improved  in 
spite  of  their  continuing  to  smoke,  I  always  insist  in  such  cases 
upon  total  abstinence;  and  I  am  thoroughly  convinced  that  this 
is  the  better  way,  since  I  have  seen  a  number  of  cases  beginning 
to  improve  only  when  the  patients  really  abstained  totally  from 
the  noxious  influences.  Minor's  cases  seem  to  me  to  prove  only 
that  the  therapeutic  agencies  he  applied  had  such  a  tonic  effect 
on  the  system  of  his  patients,  that  they  were  better  able  to  stand 
these  noxious  influences. 

In  the  treatment  of  all  anaemic  and  atrophic  conditions  of  the 
optic  nerves  I  have,  furthermore,  mainly  relied  upon  the  use  of 
strychnia.  Having  formerly  once  given  it  up  as  useless  in  my 
hands,  I  returned  to  it  and  found,  that,  when  given  more  fear- 
lessly and  in  large  enough  doses,  it  well  might  lead  to  improve- 
ments as  had  been  claimed  for  it  by  its  introducer,  Nagel,  and 
many  after  him.    It  is  true  that  an  improvement  may  in  many 
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cases  be  reached  by  other  remedies,  yet  never  in  so  rapid,  and 
often  astonishing,  a  manner.  It  is  hardly  possible  to  explain 
how  a  drug  even  when  subcutaneously  injected,  can  have  so  rapid 
an  effect,  that  sight  in  some  cases  after  its  application  may  be 
found  to  have  improved  200  or  300  per  cent  and  even  more  in 
the  course  ot  five  minutes,  and  yet  this  does  happen  and  not  in- 
frequently so.  I  have  become  accustomed  to  give  a  very  doubtful 
prognosis  in  cases  of  atrophy  of  the  optic  nerve  in  which  a  trial 
injection  of  strychniae  subnitr. ,  gr.  -fa  or  yV  has  no  effect  upon 
the  vision.  When  vision  is  somewhat  improved  after  the  injec- 
tion, I  increase  the  dose  daily  unless  the  patient  complains  of 
headache,  dizziness  and  nausea;  and  I  have  in  some  cases  finally 
injected  gr.  J  or  even  before  the  patient  had  any  discomfort 
from  it. 

A  similar  treatment  has  been  applied  in  most  of  the  later  cases 
of  the  series  under  consideration  and  often  with  a  very  gratify- 
ing and  lasting  result,  and  I  think  it  is  well  to  try  it  in  every 
case  for  a  short  period. 

In  some  cases  the  constant  current  seemed  to  act  beneficially. 

In  the  cases  of  congenital  atrophy  and  atrophy  from  old  age, 
no  treatment  is  apparently  of  any  value. 


CORRESPONDENCE. 


THE  NEW  THEORY  OF  COLOR-PERCEPTION. 


Washington,  Aug.  16,  1886. 
To  the  Editor  of  the  American  Journal  of  Ophthalmology: 

Dear  Sir: — There  is  one  paragraph  in  the  interesting  and 
valuable  paper  by  Dr.  Fox  and  Mr.  Gould,  in  the  July  issue  of 
your  Journal,  from  which  a  wrong  inference  might  be  di'awn. 
They  say:  (p.  195.) 

"Dr.  Burnett's  reference  to  Preyer's  article  in  Pflueger's 
Archiv  sends  us  all  back  to  Preyer  as  the  real  author  of  the  con- 
ception that  the  retinal  function  is  a  refined  temperature  sense, 
though  so  far  back  as  1877  Pflueger  had  stated  his  belief  in  the 
phylogenetische  Zusammengehoerigkeit  des  Waerme-und  Licht- 
sinnes." 

When  the  authors  wrote  this  they  were  acquainted  only 
with  my  latest  utterances  on  the  color  question  as  published  in 
the  Am.  Journ.  of  Med.  Science,  for  July  1881:.  With  my  for- 
mer publications  they  were  as  yet  unacquainted;  and  in  order  to 
get  this  matter  as  to  time  of  publication  set  in  proper  order,  I  beg 
leave  to  state  that  in  1880  I  wrote  a  paper  setting  forth  the 
views,  substantially,  that  I  now  hold,  and  read  it  before  the  Phil- 
osophical Society  of  this  city  on  the  19th  of  December.  An  ab- 
stract of  this  paper  was  published  in  the  Knapp's  Archives  in 
March,  1881.  Preyer's  paper  did  not  appear  in  Pflueger's  Ar- 
chvo  until  May,  1881,  so  that  my  publication  antedated  his  by 
some  two  months.  The  original  paper  as  read  before  the  Philo- 
sophical Society,  was  published  in  full  in  the  Popular  Science 
Monthly  for  May,  18S2,  and  the  same  ideas  were  embodied  in  a 
lecture  at  the  National  Museum,  (Saturday  Lectures,  No.  8)  on 
the  29th  of  April,  1882.  The  final  summing  up,  however,  was 
given  in  the  article  on  "Theories  of  Color  Perception'''  published 
in  the  Am.  Jour.  Med.  Science,  July,  1884. 
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It  may  be  proper  also  to  state  in  this  connection,  that  I  never 
read  the  whole  of  Preyer's  original  article  until  three  weeks  ago, 
my  knowledge  of  it  having  been  obtained  through  abstracts  pub- 
lished in  the  various  journals.  With  the  exception  of  this  point 
of  the  analogy  of  heat  and  light  sensation  as  manifested  through 
nerves,  now  having  different  functions,  but  originally  of  the 
same  structure  and,  probably,  function,  there  is  nothing  in  com- 
mon in  Preyer's  views  and  my  own.  According  to  my  belief 
he  started  out  in  the  proper  direction,  and  pursued  it  until  he 
came  within  sight  of  the  truth,  and  then  abruptly  turned  aside 
into  the  devious  paths  of  speculation  and  unwarrantable  physi- 
ology and  physics. 

The  analogy  of  vision  and  the  temperature  sense  is,  however, 
only  a  part  and  the  beginning  of  the  basis  on  which,  I  believe, 
the  questions  of  color  perception  must  be  wrought  out,  and  I 
have  nowhere  seen  an  approach  to  such  a  solution  of  the  ques- 
tion as  I  have  tried  to  give  until  the  appearance  of  the  paper  by 
Dr.  Fox  and  Mr.  Gould. 

It  should  be  mentioned,  however,  that  Giraud-Teulon,  of 
Paris,  is  an  earnest  opponent  of  the  Young-Helmholtz  theory,  and 
inclines  strongly  to  some  such  explanation  as  I  have  given,  and 
has  done  me  the  honor  to  reproduce  in  his  articles  a  greater  part 
of  my  paper  published  in  Knapj/s  Archives  (see  Annates  oV  Ocu- 
Ustique,  Jan.-Fev.,  1882,  pp.  23,  25  and  26;  Mars-Avril,  p.  124, 
scab  Bull.  d.  VAcad.  d  Med.,  46e  annee,  No.  43,  31  Oct.,  1882, 
pp.  1223  and  1230).  On  the  contrary  Donders  is  still  a  strong  ad- 
herent to  and  a  stout  defender  of  the  Young-Helmholtz  theory 
against  all  opposition,  coming  from  whatever  source  it  may. 
His  long  and  laborious  articles  published  of  late  years  in  Graefe's 
Arc/uv.  and  the  Annates  cf  Oculist ique  are  in  themselves  suffi- 
cient evidence  of  the  weakness  of  his  cause,  and  are  quite  in 
contrast  to  his  clear  and  concise  exposition  of  the  laws  of  refrac- 
tion and  accommodation  and  their  anomalies,  which  lias  made 
him  an  enduring  fame. 

But  the  tide  has  at  last  turned,  and  the  current  against  their 
impossible  theories  is  so  great  that  the  power  of  tradition,  even 
when  supported  by  the  great  names  of  Young,  Hehnholtz.  Don- 
ders, and  Holmgren,  will  not  be  able  to  withstand  it.    We  must 
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have  a  theory  of  color-perception  that  is  in  keeping  with  our 
present  knowledge  of  the  laws  of  physics  and  physiology,  and 
the  fact  that  so  many  observers  (Pflueger,  Preyer,  Fox  and 
Gould  and  myself)  have  independently  of  each  other  turned  their 
attention  in  one  direction,  is  a  strong  indication  that  that  direc- 
tion is  the  one  in  which  future  investigation  should  be  prosecuted. 

Swan  M.  Burnett. 


THE  AMERICAN  JOURNAL  Ot 
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A  CASE  OF  LEFT  LATERAL  HOMONYMOUS  HEMIA- 

NOPIA. 


BY  B.  L.  MILLIKIN,  M.  D. 
Ophthalmic  and  Aural  Surgeon  to  Charity  and  St.  Alexis  Hospitals, 
Cleveland,  Ohio. 

The  following'  case  has  several  points  of  sufficient  clinical 
interest  to  make  its  presentation  require  no  apology. 

L.  A.  B.,  set.  40,  American,  physician,  married,  is  of  small 
size,  sparely  built,  and  of  blond  complexion.  Until  September 
1884,  had  been  healthy.  Denies  ever  having  had  syphilis,  occa- 
sionally drank,  but  was  not  intemperate,  used  tobacco  moder 
ately. 

On  the  first  of  September,  1881,  after  an  ordinary  day's  work, 
dui  ing  which,  however,  he  had  taken  some  beer,  he  had  a  sudden 
attack  of  illness,  of  which  he  gives  the  following  history  : 

After  retiring  at  night,  and  during  coition  with  his  wife, 
he  was  suddenly  attacked  with  a  sharp,  severe  pain  in  one  side 
of  his  head,  the  right  he  thinks,  in  the  temporo-frontal  region 
and  in  the  eye-ball  itself. 

Within  five  or  ten  minutes  he  was  seized  with  purging  and 
vomiting,  and  while  sitting  on  the  chamber,  thinks  he  became 
unconscious,  and  does  not  remember  anything  that  occurred 
for  a  week  or  ten  days  afterward,  except  that  he  had  very  severe 
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pain  in  the  front  of  his  head  and  eye.  From  this  time  he  grad- 
ually improved,  so  that  the  pain  subsided  entirely  after  six 
weeks  or  two  months,  and  has  never  returned  since. 

His  attending  physician,  who  saw  him  the  morning  following 
the  attack,  corroborates  the  above  account,  except  with  refer- 
ence to  the  unconsciousness.  At  no  time  was  he  unconscious, 
but  was  qiiite  delirious,  it  sometimes  being  difficult  to  restrain 
him.  His  temperature  was  slightly  elevated  for  a  time,  his 
pulse  somewhat  accelerated,  but  no  decided  febrile  symptoms 
were  noted.  The  marked  mental  disquietude  continued  for  some 
two  or  three  months,  then  gradually  became  less  pronounced, 
but  some  disturbance  has  remained  until  quite  recently,  and 
his  physician  still  thinks  he  is  not  quite  his  former  self.  At  no 
time  have  there  been  paralytic  or  hemiana?sthetic  manifestations, 
except  thinks  there  has  been  some  "thickness  of  speech." 
His  conversation  gives  no  evidence  of  this  at  present.  During 
the  time  of  acute  illness  the  only  symptom  noticed  about  his 
eyes  was  the  severe  pain  in  and  about  the  right  one.  When  he 
began  to  read  again,  however,  and  to  go  about,  he  noticed  that 
in  reading  or  writing,  a  portion  of  the  word  would  not  be  seen, 
and,  in  walking  about,  objects  to  his  left  side  were  not  distin- 
guished. This  condition  has  not  changed  since,  and  it  was  on 
this  account  that  he  applied  for  an  examination,  which  was  made 
June  17,  1886. 

His  condition  was  noted  as  follows  :  General  health  fair,  but 
nervous  and  "fidgety.1''  Is  able  to  do  his  professional  work 
well,  has  no  noticeable  disturbance  except  his  inability  to  see 
objects  to  the  left  side  of  the  fixation  point.  In  each  eye  V=-/f, 
accommodation  good,  can  read  an  indefinite  time  without  dis- 
comfort, except  what  is  due  to  loss  of  portions  of  the  words. 
The  ophthalmoscope  shows  both  eyes  normal  and  emmetropic, 
but  a  deep  physiological  cup  in  the  left,  no  changes  in  the  discs 
or  retina?  discoverable.  Vessels  normal  in  size  and  appearance. 
The  field  of  vision  was  taken  on  Prof.  McHardy's  perimeter,  for 
white,  blue,  red  and  green,  the  test  objects  being  one  cm.  in 
diameter.  This  shows  the  entire  left  half  of  the  field  of  each  eye  to 
be  wanting,  a  vertical  line  about  one  inch  (?  Editor)  to  the  left 
of  the  fixation  point  marking  the  boundary  between  vision  and 
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blindness.  In  addition  to  this,  the  left  eye  shows  some  concen- 
tric contraction  of  the  remaining  field  for  all  colors,  and  the 
right,  slight  contraction  for  red  and  green.  Pupils  have  been 
and  are  normal  in  size  and  reaction,  patella — reflex  normal,  and 
no  evidence  of  any  disturbance  of  nerve  centers,  other  than  those 
above  indicated. 

Although  vision  was  not  tested  during  the  time  of  the  acute 
illness,  it  is  more  than  probable  that  the  loss  of  the  left  half  of  the 
field  of  vision  has  existed  from  the  beginning,  as  he  complained 
of  the  same  difficulty  in  reading  and  walking  about,  as  soon  as  he 
recovered  sufficiently  for  either,  and  there  has  been  no  increase 
in  the  trouble  manifest  to  the  patient  himself  since. 

The  interesting  clinical  questions  here,  ai*e:  What  has  been 
the  lesion  and  where  is  it  located  ? 

In  looking  up  the  limited  amount  of  literature  on  the  subject 
of  hemianopia  at  my  disposal,  I  find  the  causes  and  seat  of  the 
lesion  aie  various.  Wolfe1  states  that  in  the  great  majority  of 
cases  it  is  due  to  haemorrhage,  and  usually  is  accompanied  with 
paralysis.  It  is  also  often  due  to  tumors,  syphilis,  and  to  trau- 
matic causes  such  as  fracture  of  the  skull.  Emboli  also  fre- 
quently produce  it. 

According  to  the  theory  of  the  partial  decussation  of  the  optic 
nerves, it  is  evident  that  the  lesion  must  be  located  behind  the 
cliiasm  in  the  course  of  the  optic  nerves,  but  post  mortem  ex- 
aminations have  variously  placed  the  lesion  in  the  optic  tract,  the 
posterior  part  of  the  thalamus  opticus,  the  occipital  lobe  of  the 
brain,  etc. 

Dr.  Seguin2  reports  a  case  of  sudden  left  lateral  hemianopia, 
accompanied  with  numbness  of  one  side,  passing  off  shortly. 
An  autopsy,  later  on.  showed  an  old  spot  of  yellow  softening, 
involving  the  greater  part  of  the  right  cuneus,  etc.,  and  was  due 
to  blocking  of  the  occipital  artery.    Wilbrandt3  reports  a  case  of 


1  Diseases  of  the  Eye,  page  299. 

'2  Medical  News,  November  14,  1885,  page  553. 

3  Arch,  fuer  Ophthal.,  XXXI.  3. 
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sudden  right  lateral  hemianopia,  incomplete  at  first  but  becom- 
ing absolute  shortly,  followed  several  weeks  later  by  apoplexy 
and  hemiparesis.  Three  years  later  patient  suicided,  and  autopsy 
showed  disease  of  the  left  occipital  lobe  of  the  brain. 

A  case  is  reported  in  Ziemssen's1  Encyclopaedia,  in  which  a 
post  mortem  showed  plugging  of  the  artery  of  the  left  fossa  of 
Sylvius.  There  were  hemiparesis  and  aphasia  in  addition 
to  the  hemianopia. 

It2  has  been  determined  that  behind  the  sulcus  Rolandi  lies 
a  spot  in  the  cortex,  injury  to  which  produces  lateral  hemianopia. 

Hirschberg^  reports  a  case  of  right-sided  hemianopia  with 
perfect  central  vision,  with  no  paretic  symptoms  at  first,  fol- 
lowed, however,  by  aphasia  and  right  hemiplegia.  Autopsy 
showed  large  tumor,  causing  atrophy  of  the  left  optic  tract. 

Thompson  and  Keen's  case  of  gunshot  wound  of  occipital 
lobe  of  the  brain  was  one  of  hemianopia  without  other  apparent 
lesion. 

Hughlings-Jackson  and  Gowers4  relate  a  case  of  double  left 
hemianopia  with  hemianesthesia  and  hemiplegia  of  the  same 
side.  Post-mortem  showed  disease  of  the  posterior  part  of  the 
right  thalamus  opticus. 

Curshmann5  reports  a  case  of  complete  left  hemianopia,  in 
which  autopsy  disclosed  disease  of  the  right  occipital  lobe. 

So  far  as  I  am  able  to  discover,  cases  of  homonymous  lateral 
hemianopia  without  paretic  symptoms  at  some  period  of  their 
history,  are  rare,  and  in  those  cases  I  have  found  the  lesion 
has  been  in  the  occipital  lobe  of  the  brain,  on  the  side  opposite 
to  that  of  the  hemianopia. 

Dr.  Alt6  reports  a  case  of  right  sided  hemianopia,  incomplete 
at  first,  but  becoming  absolute  in  a  few  days.    This  was  the 

1  Encyclopaedia  Vol.  XII.  page  796. 

2  Ziemssen's  Encyclopaedia  Vol.  XII.  page  7,96. 

3  Virch.  Arch.,  lid.  LXV. 

4  R.  L.  O.  II.  li.  Vol.  VIII.  page  330. 

5  Centralblatt  f.  Augenheilktuule,  1879,  page  2-56. 

6  Amer.Jour.  OplUkal,  Vol.  I.  page  39  et  seq. 
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result  of  a  blow  on  the  left  side  of  the  head,  behind  the  ear, 
received  several  weeks  previously,  and  which  was  followed  by 
an  abscess  of  the  middle  ear,  with  the  general  symptoms  of  uloss 
of  memory  for  words,"  dizziness,  difficulty  in  walking,  etc. 

Ophthalmoscopic  symptoms  negative.  A  post-mortem  sev- 
eral weeks  afterwards  disclosed  a  large  pus  cavity  at  the  site 
of  the  injury,  between  the  dura- mater  and  the  cranium. 
There  was  also  an  abscess  in  the  substance  of  the  left  occipital 
lobe  of  the  brain  close  to  the  angular  gyrus. 

Dr.  Norris1  from  a  careful  study  of  the  case  of  gunshot  wound 
reported  by  Keen  and  Thompson,  and  from  his  observations  in 
the  laboratory  of  Strieker,  concludes  that  cortical  lesions  of  the 
occipital  lobes  produce  hemianopia, 

This  conclusion,  also,  agrees  with  Munck,  who  places  the  vis- 
ual centres  in  the  occipital  lobes,  and  states  that  a  lesion  of  one 
occipital  lobe  will  produce  hemianopia  of  the  opposite  side. 
These  conclusions  are  in  accordance  with  the  theory  of  the  par- 
tial decussation  of  the  optic  nerves,  a  theory,  however,  which  is 
not  accepted  by  all  good  observers,  but  nevertheless,  the  weight 
of  authority  seems  to  be  in  its  favor. 

Taking  into  consideration  the  clinical  features  of  our  case,  in 
conjunction  with  those  reported  and  the  results  of  repeated  au- 
topsies, the  indications  seem  to  point  pretty  clearly  to  a  lesion, 
perhaps  an  embolus,  of  the  right  occipital  lobe  of  the  brain. 
On  this  supposition,  however,  there  is  one  symptom  not  easily 
understood,  viz.,  the  reference  of  severe  pain  to  the  orbital 
region,  and  the  eyeball  of  the  right  side.  Can  this  be  explained 
on  the  general  principle  that  an  irritation  of  a  nerve  is  referred 
to  its  terminal  extremity  ? 

If  this  were  true,  why  should  it  not  be  referred  to  the  left  eye 
as  well  as  to  the  right,  if  the  theory  of  the  partial  decussation 
of  the  optic  nerve  is  a  correct  one  % 

Another  possible  explanation  which  suggests  itself,  is,  might 
not  there  have  been  an  optic  neuritis  of  sufficient  severity  to  pro- 
duce the  symptoms,  and  the  infiltration  have  been  subsequently 
absorbed  away  before  any  permanent  nerve  lesion  was  induced. 


1  Pepper's  System  of  Medicine,  Vol.  IV.  page,  778. 
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We1  know  that  very  great  oedema  of  the  optic  nerve  may  take 
place  and  disappear  so  rapidly  as  not  to  affect  the  vision  perma- 
nently or  leave  distinct  ophthalmoscopic  evidences  afterwards. 
None  of  my  text  books,  or  the  cases  I  find  reported,  refer  to  this 
symptom  of  pain  in  the  eye.  Of  course  only  an  autopsy  could 
determine  definitely  the  nature  and  seat  of  the  lesion. 


1  Gower's  Medical  Ophthalmoscopy,  pages  47  —  56. 
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Map  of  normal  Field  of  Vision  for  Right  Eye.  The  limit  of 
the  Zone  possessing  V—-^  is  irregular,  it  extends  to  50°  on 
the  temporal,  and  to  40°  on  the  nasal  side. 

The  accompanying  chart,  which  furnishes  a  hird^s-eye  view 
of  the  functions  of  the  healthy  retina, has  been  very  useful  in  my 
hands  for  the  past  two  years,  and  will,  I  think,  prove  equally 
so  to  other  members  of  the  profession.  It  is  convenient  for 
reference  when  a  careful  study  of  the  field  of  vision  is  under- 
taken ;  and  not  infrequently  it  serves  as  a  stimulus  to  a  more 
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critical  examination  than  would  otherwise  be  accorded.  It 
is  too  much  the  custom  to  note  only  the  areas  of  absolute  blind- 
ness in  the  field  of  vision,  while  simple  diminution  of  central 
or  peripheral  vision,  or  its  limitation  in  certain  areas  of  the  field 
are  entirely  overlooked  ;  and  thus  much  important  information 
is  lost.  The  cut  explains  itself.  It  is  simply  a  chart  for  record- 
ing perimetric  measurements  of  the  field  of  vision,  upon  which 
are  outlined  the  normal  limits  of  the  field  for  objective  percep- 
tion, and  for  the  perception  of  the  three  primary  colors,  and, 
besides  this,  the  amount  of  vision  possessed  by  the  different 
zones  of  the  retina,  appears  at  intervals  of  every  five  degrees 
from  the  centre.  The  test  objects  for  measuring  eccentric 
vision  may  be  easily  made,  by  drawing  on  slips  of  white  paper 
two  or  more  black  squares,  representing  in  measurement,  cross 
sections  of  the  limbs  of  Snellen's  test-letters,  and  numbering 
them  according  to  the  same  notation.  The  radius  of  curvature 
of  the  perimeter  should  be  one  foot,  the  unit  of  measurement 
of  vision  in  general  use.  Accuracy  has  been  sacrificed  to  sym- 
metry, in  making  it  appear  that  the  zone  possessed  of  V=^, 
is  co-extensive  in  all  of  the  different  meridians.  The  real  limit 
of  this  zone  is  irregular.  It  extends  to  50°  on  the  temporal 
and  to  40°  on  the  nasal  side  ;  no  attempt  is  made  to  show 
this  on  the  chart,  for  it  is  thought  that  it  will  be  easier  to  bear 
this  in  mind  than  to  make  it  appear  in  the  cut,  which  is  sche- 
matic only. 
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[concluded  from  page  203.] 
Afternoon  Session. 

The  first  paper  of  the  afternoon  session  was  a  report  of  263 
cases  of  cataract  extraction  with  particular  reference  to  the 
after-treatment,  by  George  Strawbridge,  M.  D.,  of  Philadelphia. 

Two  hundred  and  twenty-three  of  the  above  cases  had  never 
been  reported.  The  operation  was  performed  by  the  modified 
flap  extraction  in  which  the  incision  lies  mid-way  between  the 
old  Graefe  incision  and  the  corneal  flap  incision.  It  avoids  the 
risks  of  both  of  these  methods,  and  gives  a  sufficiently  large 
opening.  An  iridectomy  in  an  upward  direction  was  always 
performed.  Formerly  the  lens  was  removed  by  pressure  with 
the  spoon  directly  on  the  cornea,  but  fearing  injury  to  this  struc- 
ture, pressure  with  the  finger  on  the  eye-lid  has  been  substi- 
tuted. The  results  had  been  as  follows:  successful  cases,  85.2  per 
cent,  partial  successes,  8.1  per  cent,  and  failures,  6.7  per  cent. 
Those  cases  were  classed  as  failures  in  which  fingers  could  not 
be  counted  at  a  distance  of  one  or  two  feet.  In  twelve  cases 
absolute  loss  of  the  eye  occurred.  Eleven  were  lost  by  choroi- 
ditis, and  one  by  choroidal  haemorrhage. 

After  the  operation  the  eye  was  thoroughly  cleansed,  and  for 
the  past  two  years  a  solution  of  boracic  acid  (two  percent)  had  been 
employed.  The  speaker's  former  plan  had  been,  after  applying 
a  bandage,  to  put  the  patients  to  bed  in  a  darkened  room,  keep- 
ing them  in  bed  for  from  four  to  six  days.  Two-thirds  of  the 
cases  had  been  treated  in  this  way,  but  he  had  found  this  plan 
exceedingly  debilitating  in  elderly  individuals,  and  during  the 
past  eighteen  months  he  had  gradually  given  up  this  plan,  so 
that  now  the  patients  were,  practically  speaking,  kept  in  bed 
only  twenty-four  hours  in  a  room  as  light  as  any  ordinary  room. 
The  first  element  in  the  treatment  of  old  people  is  to  make  them 
comfortable.  If  at  the  end  of  twenty-four  hours  everything  is 
doing  well,  the  patient  is  allowed  to  move  about  the  room.  No 
unsatisfactory  result  had  followed  this  plan. 
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The  speaker  had  employed  in  some  cases  cocaine.  In  one 
case  in  which  a  four  per  cent  solution  was  used,  a  violent  puru- 
lent inflammation  began  within  twenty-four  hours,  and  resulted 
in  total  loss  of  the  eye.  Subsequently,  he  had  employed  co- 
caine without  any  unpleasant  results.  His  plan  is  to  use  a  two 
per  cent  solution,  drop  in  one  drop,  wait  a  minute,  and  drop  in 
a  second  drop,  and  use  only  two  drops.  As  much  anesthesia  as 
is  desirable  is  thus  obtained.  He  had  never  employed  any  anti- 
septic except  the  two  per  cent  solution  of  boracic  acid,  and  while 
this  does  no  harm,  he  thought  that  it  did  little  good. 

He  attaches  much  importance  to  stimulation  after  the  opera- 
tion, and  in  elderly  people,  the  use  of  whisky  is  begun  a  few 
hours  after  the  operation. 

Cataract  Extraction  Without  Iridectomy, 
by  dr.  h.  knapp,  of  new  york. 

Of  the  new  operative  measures  which  he  had  seen  in  Europe, 
there  were  two  which  he  thought  particularly  worth}'  of  trial; 
one  was  extraction  without  iridectomy,  and  the  other,  advance- 
ment of  Tenon's  capsule.  Of  the  fourteen  cataract  extractions 
which  he  had  made  since  his  return,  the  last  six  had  been  with- 
out iridectomy.  Three  of  these  had  made  ideal  recoveries,  no 
reaction,  clear  central  movable  pupil,  neither  an  anterior  nor  a 
posterior  synechia.  The  other  three  had  more  or  less  posterior 
synechia?,  leaving  the  pupil  ragged  and  somewhat  obstructed; 
yet  the  adhesions  were  simple,  not  spreading  a  pseudo-membrane 
over  the  area  of  the  pupil.  Vision  was  fair,  and  could  be  ren- 
dered excellent  by  a  simple  needling,  if  remaining  insufficient. 

He  followed  Panas  in  the  performance  of  the  operation;  large 
section  along  the  upper  margin  of  the  cornea,  free  laceration  of 
the  capsule,  expulsion  of  the  cataract  and  its  remnants,  reduction 
of  the  iris  with  probe,  if  it  did  not  occur  spontaneously.  Before 
the  operation  the  eye  is  fully  cocainized,  the  lids  and  con- 
junctival sac  washed  and  sterilized.  The  instruments  are  treated 
in  the  same  way.  After  the  expulsion  of  the  lens,  a  small  quan- 
tity of  an  antiseptic  is  injected  into  the  anterior  chamber  along 
the  whole  section,  and  eserine  instilled  into  the  conjunctival  sac. 


American  Ophthahnological  Society. 


291 


The  speaker  believed  that  the  chief  advantage  of  this  operation 
lies  in  the  possibility  of  keeping  the  wound  perfectly  free  from 
foreign  matters,  including  portions  of  the  lens,  capsule  and  iris. 
How  often  anterior  and  posterior  synechia?  occurred,  what  the 
final  visual  results  were,  and  how  frequently  after-operations 
would  be  required,  were  questions  which  could  only  be  answered 
by  extended  statistics. 

Report  of  Fifty  Cases  of  Cataract  Extraction, 
by  dr.  david  webster,  of  new  york. 

In  seventeen  cases  the  operation  was  done  under  ether;  in 
twenty-seven,  under  cocaine,  and  in  six  no  anaesthetic  was  em- 
ployed. The  results  were,  successes,  41  cases,  or  82  per  cent; 
partial  successes,  6  cases,  or  12  per  cent;  failures,  3  cases,  or  6 
per  cent.  Aseptic  precautions  were  used  in  all  the  operations. 
The  best  vision  obtained  in  any  case  was  |f .  Dr.  Webster  ad- 
vocated the  extraction  of  both  lenses  at  the  same  sitting  in  ju- 
diciously selected  cases. 

Dr.  Webster  also  related  the  history  of  a  case  in  which  he  had 
relieved  the  pain  in  a  glaucoma  absolutum  by  lacerating  the  in- 
fra-trochlear  nerve  (Badal's  operation).  (See  July  number  this 
journal,  page  174.) 

Death  of  a  Patient  on  the  Third  Day  after  the  Extraction 
of  a  Hard  Cataract. 

by  dr.  henry  d.  noyes,  of  new  york. 

On  Sunday  morning  the  operation,  which  was  perfectly  satis- 
factory, was  performed,  and  the  patient  suddenly  died  the  fol- 
lowing Friday  morning.  After  the  operation  a  bandage  was  ap- 
plied and  the  patient  put  to  bed.  The  dressing  was  not  dis- 
turbed until  the  third  day.  Everything  seemed  to  be  doing 
well  and  the  patient  made  no  complaint.  On  Friday  morning 
she  suddenly  complained  of  a  feeling  of  prostration  and  within 
half  an  hour  she  died.  The  only  lesions  found  at  the  autopsy 
were  dilatation  of  the  heart  and  insufficiency  of  the  valves  of  the 
left  side.  The  death  seems  to  have  been  due  to  heart  failure. 
The  contents  of  the  orbit  were  removed  en  masse.      A  certain 
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amount  of  force  was  used  and,  as  a  consequence,  the  corneal 
wound  was  partially  ruptured.  The  eye  ball  was  hardened,  and 
ten  sections  have  been  made  which  demonstrate  the  kind  of 
union  which  we  have  at  the  end  of  the  fifth  day.  Inspection  of 
the  eye  before  death  showed  that  the  union  was  smooth  and  ap- 
parently perfect.  What  is  particularly  interesting  is  that  the 
union  appears  to  have  taken  place  exclusively  through  the  me- 
dium of  the  epithelial  layer. 

Discussion. 

Dr.  David  Webster,  New  York,  said  that  the  oftener  he  em- 
ployed cocaine  the  more  did  he  see  the  necessity  of  using  as  lit- 
tle as  possible  in  cataract  extraction.  Some  of  his  cases  that 
have  done  badly,  he  thought  were  due  to  the  use  of  too  much 
cocaine.  In  his  later  operations  he  had  done  about  as  Dr. 
Strawbridge  has  recommended. 

Dr.  B.  Joy  Jeffries,  Boston,  had  found  it  of  decided  advan- 
tage in  cataract  extractions,  to  instil  cocaine  into  both  eyes. 
One  drop  a  minute  or  two  before  the  operation  is  sufficient.  It 
renders  the  well  eye  quiet,  and  the  patient  can  keep  it  open 
without  difficulty. 

Dr.  C.  R.  Agnew  thought  that  probably  the  best  plan  to  follow 
in  the  use  of  the  cocaine  is  to  instil  a  drop  of  the  four  per  cent  solu- 
tion and  hold  the  lids  open  to  allow  it  to  become  diffused.  Then 
wait  three  or  four  minutes,  and  then  touch  the  eye  with  an  in- 
strument to  ascertain  whether  or  not  the  sensitiveness  has  been 
sufficiently  obtunded.  One  or  two  drops  are  usually  sufficient, 
and  employed  in  this  way  the  possibilities  of  evil  effects  are  re- 
duced to  a  minimum. 

It  has  never  been  our  custom  in  New  York  to  incarcerate  pa- 
tients in  the  dark  after  a  capital  operation  on  the  eyes. 

Dr.  W.  F.  Mittendorf,  of  New  York,  had  seen  two  cases  of 
serious  complication  after  cataract,  which  he  attributes  to  the 
use  of  cocaine.  In  one  the  eye  was  lost,  and  in  the  other  it 
came  near  being  lost.  The  cocaine  solutions  were  fresh,  but 
they  were  strong,  and  used  free.  He  thought  that  one  reason 
bad  results  are  obtained  is  because  the  eye  is  left  exposed  to  the 
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air  for  several  minutes  after  the  introduction  of  the  cocaine  so- 
lution. Recent  observations  show  that  the  injurious  action  of 
cocaine  is  especially  upon  the  epithelial  layer,  and  in  shutting 
off  the  supply  of  lymph  fluid.  The  epithelium  suffers  very  rap- 
idly from  lack  of  moisture,  especially  if  the  eye  is  kept  open. 
It  has  been  recommended  to  close  the  eye  immediately  after  the 
introduction  of  cocaine.  He  uses  a  weaker  solution  than  a  two 
per  cent,  making  it  fresh  every  day,  by  the  addition  of  one  or 
two  grains  of  cocaine  to  half  an  ounce  of  water.  Since  he  had 
used  the  weak  solution,  and  had  closed  the  eye  after  its  instilla- 
tion, he  had  had  no  serious  accident. 

Dr.  William  Thompson,  of  Philadelphia,  said,  in  regard  to 
the  efficiency  of  weak  solutions  of  cocaine,  that  the  first  time  he 
used  this  drug,  he  directed  the  apothecary  to  make  a  two  per 
cent  solution.  Instead,  he  made  a  solution  of  two  grains  to  the 
ounce.  Three  operations  were  performed  with  perfect  success, 
and  the  mistake  was  not  discovered  until  afterwards.  Since 
then  he  had  not  considered  it  necessary  to  use  strong  solutions. 

Dr.  Emil  Gruening,  of  New  York,  said  that  last  summer  he 
went  to  DeWecker's  clinic  to  see  him  perform  cataract  extrac- 
tion without  iridectomy.  He  learned  that  he  employed  this 
method  only  in  the  winter  time,  the  reason  for  this  being  that 
during  the  hot  weather  of  summer,  the  patients  were  very  rest- 
less, and  that,  as  a  result,  prolapse  of  the  iris  frequently  oc- 
curred. He  decided  to  try  the  operation  when  he  returned,  and 
in  May,  1886,  performed  his  first  operation.  Half  an  hour  be- 
fore the  operation  he  instilled  a  few  drops  of  a  solution  of 
(•serine  (gr.  ss  to  Sj),  and  a  few  minutes  before  the  operation  the 
eye  was  cocainized  with  a  four  per  cent  solution.  There  was  no 
difficulty  in  removing  the  lens.  After  the  operation  eserine  w  as 
again  instilled  and  the  eye  bandaged.  Forty-eight  hours  later 
the  bandage  was  removed.  The  patient  made  pressure  on  the 
eyeball,  the  anterior  chamber  was  emptied  and  the  iris  prolapsed. 
He  was  compelled  to  remove  the  iris.  There  were  no  further 
accidents.  A  few  days  later  he  operated  on  a  second  ease,  with 
perfect  success. 

In  regard  to  the  action  of  cocaine  he  referred  to  a  case  of  an 
acute  exacerbation  in  chronic  glaucoma.  The  eye  was  very  pain 
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ful  and  hard.  Intending  to  perform  sclerotomy,  a  six  per  cent 
solution  of  cocaine  was  instilled.  A  few  minutes  later,  on  open- 
ing the  lids  and  introducing  the  speculum,  a  bladder  arose  be- 
tween its  blades.  Examination  showed  that  this  was  the  epi- 
thelium of  the  cornea  which  had  raised.  The  operation  was 
postponed,  but  it  eventually  became  necessary  to  remove  the 
eyeball. 

Dr.  H.  D.  Noyes,  New  York,  stated  that  he  had  performed 
extraction  without  iridectomy  in  six  cases.  He  had  used  co- 
caine, and  the  cleansing  of  the  anterior  chamber  and  the  re- 
moval of  lens  matter  had  been  accomplished  partly  by  manipu- 
lation and  partly  by  irrigation.  For  washing  out  the  conjunc- 
tival sac  and  removing  matter  from  the  anterior  chamber  he 
used  a  rubber  bulb,  holding  two  or  three  ounces,  and  terminating 
in  a  short  nozzle.  It  is  not  necessary  to  introduce  a  nozzle  be- 
tween the  lips  of  the  wound.  The  iris  may  be  satisfactorily  re- 
placed by  a  stream  of  water.  He  had  also  used  eserine,  not  as  a 
preliminary,  but  as  a  dressing,  using  an  ointment  containing  two 
grains  of  eserine  to  the  drachm  of  vaseline.  In  three  of  the  six 
cases  there  was  perfect  union  with  a  central  circular  pupil  and 
accurate  vision.  In  one  case,  intra-ocular  hemorrhage  came  on 
twelve  honrs  after  operation,  but  this  might  happen  under  any 
method.  In  two  cases  prolapse  of  the  iris  was  found  on  the 
seventh  day.  The  prolapsed  iris  was  excised,  and  in  one  case 
the  result  was  entirely  satisfactory.  In  the  second  case  no  sat- 
isfactory vision  was  obtained. 

The  impression  on  his  mind  from  this  small  series  of  cases  was 
that  while  the  operation  deserves  attention,  the  cases  must  be 
carefully  selected.  If  the  patient  had  but  the  one  eye,  he 
thought  that  he  should  prefer  to  operate  on  it  with  a  preceding 
iridectomy.  He  believed  a  satisfactory  result  can  be  more  cer- 
tainly secured  with  iridectomy.  As  to  the  visual  result,  while 
theoretically  it  should  be  better,  it  is  not  always  so. 

Dr.  Samuel  Theobald,  of  Baltimore,  stated  that  in  a  case 
where  there  was  stricture  of  the  nasal  ducts,  he  invariably  ob- 
served that  after  the  instillation  of  cocaine,  the  cornea  which 
had  been  clear  and  bright,  became  dull,  presenting  the  appear- 
ance as  though  it  had  been  roughly  handled.  He  had  noticed 
similar  eil'ects  in  other  cases. 
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Dr.  B.  E.  Fryer,  Kansas  City,  had  employed  cocaine  in  this 
way,  by  inserting  one  drop  every  half  hour  until  four  or  five 
drops  have  been  used.  In  this  way,  the  iris  becomes  completely 
anaesthetized,  and  when  we  wish  to  perform  iridectomy  this  is 
important. 

Dr.  B.  Alexander  Randall,  of  Philadelphia,  remarked  that 
there  is  one  point  not  distinctly  referred  to  in  the  discussion,  and 
that  is  whether  or  not  inflammation  of  the  iris  is  more  frequent 
after  this  operation  than  where  iridectomy  is  done.  In  the 
thirty  or  more  cases  which  he  saw  at  the  clinic  of  Panas  two 
years  ago,  there  was  not  a  single  case  of  iritis.  There  were, 
however,  several  cases  of  prolapse.  Panas  claimed  that  there 
was  less  inflammation  than  after  the  ordinary  operation.  He 
thought  that  with  a  small  iridectomy  the  pupil  may  be  as  mova- 
ble and  as  central  as  in  the  operation  referred  to. 

Some  Medico-Legal  Cases, 
by  b.  joy  jeffkies,  m.d.,  boston. 

The  author  first  read  the  law  of  Massachusetts  in  regard  to 
the  examination  of  R.  R.  employees  and  others  for  color-blind- 
ness and  stated  that  it  was  practically  a  dead  letter  and  could 
not  be  enforced.  In  order  to  make  it  efficient,  some  standard 
must  be  adopted.  Many  instances  in  which  the  law  had  been 
evaded  were  given. 

Dr.  Charles  A.  Oliver,  of  Philadelphia,  exhibited  and  read  a 
description  of  a  new  series  of  loose  wools  for  the  scientific  detec- 
tion of  sub-normal  color  perception  (color-blindness). 
The  y  comprise  ninety-seven  bundles  of  Berlin  worsteds  composed 
of  five  (5)  large  principal  test-skeins,  twenty  (20)  small  pure  mat  el  i 
skeins  ami  seventy-two  small  confusion  skeins.  To  each  small  skein 
there  is  attached  a  met  all  if  bangle  bearing  the  exact  equivalence  of 
the  color's  combination,  tint  and  shade  stamped  upon  it  in  a  way 
that  can  be  only  understood  by  the  surgeon.  The  colors  are  all  of 
equal  relative  intensity.  The  wools  are  all  of  one  manufacture, 
and  have  been  dyed  with  vegetable  materials. 

The  following  advantages  are  claimed  for  the  series.  That 
there  are  five  tests,  that  the  wools  are  loose  and  all  of  the  colors 
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of  the  same  relative  intensity,  that  each  skein  has  its  value  ex- 
pressed so  that  they  can  be  employed  by  any  intelligent  layman; 
that  accurate  notings  of  color  changes  can  be  made  for  future 
comparison  and  proper  verbal  and  written  expression  can  be  given, 
that  by  reason  of  the  wools  all  being  made  of  the  same  grade  of 
manufacture  and  all  the  colorings  obtained  from  vegetable  dyes, 
no  results  can  be  gotten  from  the  supplemental  use  of  touch,  and 
finally  that  a  black  surface  is  employed,  and  no  definite  order  of 
testing  need  be  pursued. 

Dr.  William  S.  Dennett,  of  New  York,  exhibited  a  set  of 
Holmgren's  worsteds  which  had  been  made  into  spheres,  to 
each  of  which  a  number  Avas  attached.  It  was  thought  that  con- 
siderable elegance  and  some  advantage  would  result  from  using 
Holmgren's  and  Thompson's  tests  in  this  form. 

Adjourned  to  meet  in  the  evening  at  8  o'clock. 

1 

First  Day.    Evening  Session. 

Dr.  Samuel  B.  St.  John  presented  a  communication  from  Dr. 
Bolton,  of  Trinity  College,  to  the  effect  that  he  had  discovered  that 
his  grandfather,  Dr.  North,  had  founded  in  New  London,  Conn., 
in  the  spring  of  1817,  the  first  Eye  Infirmary  established  in  the 
United  States.  The  communication  was  referred  to  the  com- 
mittee on  publication.    The  first  paper  read  was  on  the 

Effect  of  the  Electric  Light  Upon  the  Eye. 

by  dr.  j.  a.  andrews,  of  new  york. 

The  injurious  effect  of  various  forms  of  light  upon  the  eye 
were  first  considered,  and  numerous  instances  cited  showing  the 
harmful  effect  of  exposure  of  the  eyes  to  bright  sunlight,  bright 
lamp  light  and  to  the  reflection  of  the  sunlight  from  snow.  Cases 
were  given  in  which  a  short  exposure  to  the  sunlight  was  fol- 
lowed by  swelling  of  the  lids  and  of  the  conjunctiva.  These 
symptoms  yielded  to  sedative  applications.  The  effects  of  light- 
ning are  probably  due  to  the  physico-chemical  action  of  the  elec- 
tric current  causing  coagulation  of  the  albumen  in  the  crystal- 
line lens.    The  opacity  of  the  lens  occurring  among  glass-blowers 
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seems  to  be  chiefly  due  to  the  intense  heat  to  which  the  eyes  are 
exposed.  The  speaker  had  found  lenticular  cataract  in  four  per 
cent,  of  glass-blowers  under  forty  years  of  age,  and  twenty  per 
cent  in  those  over  forty  years  of  age  whom  he  had  examined. 

In  considering  the  relative  eflect  of  different  forms  of  illumina- 
tion that  obtained  from  gas,  from  kerosene  and  from  the  incan- 
descent electric  lights  were  studied.  The  electric  light  gives  the 
maximum  of  light  with  the  minimum  of  heat,  So  far,  the  only 
cases  of  injury  to  the  eye  from  the  electric  light  have  resulted 
from  exposure  in  close  proximity  to  the  intense  light  of  the  arc- 
light,  In  most  of  these  cases  the  existence  of  previous  eye- 
trouble  was  not  excluded.  The  eflect  in  these  cases  can  be  best 
explained  as  occurring  through  the  sympathetic  nervous  system 
rather  than  as  a  result  of  mechanical  or  chemical  influences.  It 
is  not  established  that  exposure  to  bright  light  can  produce  a 
diffused  iritis.  No  case  of  injury  to  the  eye  from  the  incandes- 
cent light  has  been  reported,  and  out  of  eleven  hundred  workers 
with  the  electric  incandescent  light  examined  by  the  speaker, 
there  Avas  not  one  complaint.  The  light  used  was  from  twelve 
to  sixteen  candles  and  provided  with  a  shade  to  protect  the  eyes. 
The  incandescent  light  possesses  advantages  which  are  wanting  in 
other  forms  of  artificial  light,  the  principal  of  which  are  its 
steadiness  and  the  fact  that  its  use  does  not  contaminate  the  at- 
mosphere. 

Discussion. 

Dr.  C.  R.  Agnew,  of  New  York,  said  that  the  incandescent 
electric  light  had  been  introduced  with  advantage  into  Columbia 
College  reading  room.  All  who  have  made  use  of  it  have  ex- 
pressed great  satisfaction  with  it. 

Dr.  W.  F.  Mittendorf,  of  New  York,  said  that  the  popular 
feeling  has  been  against  the  electric  light  as  injurious,  but  his 
experience  proved  the  contrary.  The  light  is  so  perfect  that  it 
need  not  be  approached  so  close  to  the  eye,  and  the  efforts  of  ac- 
commodation are  less.  On  account  of  its  steadiness,  less  work 
is  thrown  upon  the  iris  than  with  a  flickering  light. 
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A  Method  of  Overcoming  Diplopia  Whew  Prisms  are  not 
Fully  Effective, 
by  william  s.  little.  if.  d. .  philadelphia. 

Double  vision,  especially  in  the  lower  field,  is  a  source  of  dan- 
ger in  walking.  This  is  the  case  even  where  prisms  are  worn, 
as  the  patient  by  not  holding  the  head  forward  may  look 
under  the  spectacle  and  thus  see  double.  A  case  of  an  elderly 
person  with  modified  paresis  of  the  superior  oblique  was  de- 
scribed. This  had  led  to  two  severe  falls.  A  prism  of  six  de- 
grees properly  placed  united  the  double  images  below  the  hori- 
zontal line.  Above  this  plane  objects  are  single.  Myopia  also 
existed  in  each  e3*e  and  required  the  combination  of  a  sphero- 
cylinder  with  a  prism  for  the  right  eye  to  correct  the  myopia 
and  diplopia.  In  order  to  prevent  looking  under  the  glass  and 
seeing  double  in  the  lower  field,  the  speaker  had  resorted  to  the 
following  procedure.  The  sphero-cvlinder  correcting  the  my- 
opia of  the  right  eye  has  been  ground  opaque  for  one  sixteenth 
of  an  inch  above  the  horizontal  plane,  so  as  to  obliterate  sight 
in  the  lower  field  of  vision  in  this  eye.  Then  there  has  been  at- 
tached to  the  lower  portion  of  the  frame  the  wire  net-work  used 
in  protection  glasses.  This  is  carefully  adjusted  to  fit  close  to 
the  face,  the  perforations  in  the  gauze  having  been  stopped  by 
painting.  Vision  is  thus  cut  off  below,  and  under  the  spectacles. 
In  this  wa}-,  vision  for  the  affected  eye  is  only  through  the  up- 
per part  of  the  myopic  correction,  and  the  necessity  for  a  prism 
is  done  away  with.  The  other  eye  has  its  myopic  correction 
and  is  the  one  in  which  vision  in  all  parts  of  the  field  is  clear. 
The  right  eye  is  only  used  in  the  upper  part  of  the  field  where 
no  diplopia  exists.  This  is  better  than  entirely  closing  the  af- 
fected eye  by  a  ground  sdass,  and  is  found  more  effective  than 
with  the  prism,  as  danger  of  falling  by  seeing  double  is  pre- 
vented. The  same  method  may  be  applied  to  a  diplopia  in 
any  position  in  the  visual  field. 

The  spectacles  were  exhibited. 

Two  Epidemics  of  Molloscum  Coxtagiosum. 

BY  DR.  W.  F.  MITTEXDORF,  OF  XEW  YORK. 

The  contagiousness  of  this  affection  has  been  a  matter  of  much 
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dispute.  The  two  epidemics  which  had  come  under  notice  had 
occurred  in  asylums  for  children.  In  the  spring  of  1885  a  little 
child  having  one  or  two  small  warts  on  the  eyelid  was  admitted 
to  one  of  these  institutions.  In  a  few  weeks  other  children  ex- 
hibited similar  growths  on  the  eye-lids,  in  some  cases  spreading 
to  the  lips  and  to  the  nose.  Within  three  months  after  the  ad- 
mission of  the  first  case,  twenty-seven  children  were  more  or  less 
disfigured  by  this  affection. 

In  the  second  institution  as  man}'  as  forty  children  were  af- 
fected at  one  time.  Twenty  children  were  sent  to  board  with  a 
farmer.  One  of  these  had  molluscum.  In  a  short  time  the  af- 
fection spread  to  over  half  of  the  children.  It  also  attacked  the 
child  of  the  farmer  and  his  wife.  In  a  number  of  cases  the  tu- 
mors involved  other  portions  of  the  face,  but  they  were  most 
marked  on  the  lids. 

As  soon  as  attention  was  called  to  the  condition,  energetic 
treatment  did  away  with  it.  Excision  with  scissors  and  touch- 
ing the  base  with  nitrate  of  silver  proved  most  satisfactory.  Sim- 
ple pressing  out  of  the  matter  is  more  painful  than  excision. 
Unless  excision  is  employed,  the  disease  is  apt  to  return. 

Melano-Sarcoma  of  the  Conjunctiva  and  Cornea. 

by  dr.  w.  f.  mittendorf,  of  new  york. 

The  patient,  a  married  woman  aged  46,  came  under  observa- 
tion August  22,  1884.  In  April  of  that  year,  a  black  spot  ap- 
peared upon  the  lower  part  of  the  conjunctiva  and  was  re- 
moved. When  she  came  under  observation,  two  other  tumors 
hud  appeared.  They  were  about  the  size  and  shape  of  cucumber 
seeds.  Two  or  three  spots  looking  as  though  ink  had  been 
dropped  on  the  eyeball  were  also  noted.  The,  tumors  were  mov- 
able and  the  conjunctiva  surrounding  them  slightly  congested. 
Otherwise  the  eyeball  was  normal  and  vision  almost  perfect. 
The  growths  did  not  affect  the  left  eye  which  was  highly  astig- 
matic, The  patient  was  a  strong  hearty  woman  with  no  appear- 
ance of  cachexia.  There  has  been  no  injury  to  the  eve  and  the 
family  history  was  good.  The  pre-aural  glands  and  those  of  the 
neck  were  not  enlarged.      The  tumors  were  removed  and  the 
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wound  in  the  conjunctiva  brought  together  with  sutures.  Heal- 
ing took  place  rapidly. 

Four  months  later,  she  returned  with  two  growths  starting  from 
the  lower  portion  and  the  outer  canthus  of  the  same  eye.  There 
was  also  a  small  flat  growth  on  the  cornea  not  connected  with  the 
tumors.  The  tumors  were  again  removed  and  the  patient  re- 
turned to  her  home. 

In  the  spring  of  1886  she  again  made  her  appearance  with 
the  eye  closed.  There  was  a  small  tumor  the  size  of  a  cherry 
which  had  developed  at  the  seat  of  the  former  growths.  The 
tumor  with  a  portion  of  the  conjunctiva  was  removed.  A  pre- 
aural  gland  and  some  glands  in  the  neck  were  found  slightly  en- 
larged. The  general  health  remained  good.  She  had  in  fact 
gained  in  weight  since  the  previous  operation. 

Four  or  five  weeks  ago  she  again  returned  with  another  growth. 
The  eyelids  could  not  be  separated.  An  incision  was  made  and 
the  tumor  removed. 

Microscopical  examination  showed  the  growth  to  be  a  sarcoma 
with  round  cells.  The  melanotic  appearance  was  chiefly  due  to 
haemorrhage  in  the  parenchyma.  Pigment  granules  were  also 
present. 

Discussion. 

Dr.  H.  D.  Noyes,  of  New  York,  referring  to  a  case  of  melan- 
otic sarcoma  on  which  he  operated  some  years  ago,  said  that  the 
disease  had  not  returned. 

Dr.  H.  Knapp,  of  New  York,  had  seen  a  number  of  these 
cases  on  which  he  had  operated  as  carefully  as  possible,  but  they 
have  all  after  a  variable  period,  relapsed. 

Dr.  B.  E.  Fryer,  of  Kansas  City,  presented  a  paper  on 

The  Use  of  Hot  Watek  in  Some  of  the  Corneal  and  Con- 
junctivae Inflammations. 

In  this  plan  of  treatment  the  water  is  used  at  as  high  a  tem- 
perature as  can  be  borne.  After  a  few  hours,  a  temperature  of 
140°  can  be  tolerated.      The  water  should  not  be  of  a  lower 
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temperature  than  this,  and  as  much  higher  as  the  patient  can 
stand  it.  A  method  of  using  it  is  by  fomentation  with  a 
napkin  dipped  into  the  hot  water  and  not  wrung  out,  and  ap- 
plied to  the  closed  eyelids.  This  is  continued  for  half  an  hour  at 
a  time  and  repeated  one,  two  or  three  hours  day  and  night.  It 
may  also  be  applied  by  suspending  a  vessel  above  the  patient 
and  allowing  the  water  to  escape  through  a  tube,  thus  keeping 
up  a  continuous  action  of  the  hot  water.  In  some  cases  the  tem- 
perature may  be  raised  almost  to  the  boiling  point.  During  the 
intervals  between  the  applications,  a  cloth  wrung  out  of  the  hot 
water  is  allowed  to  remain  over  the  eyes.  In  some  cases  of  pu- 
rulent opththalmia,  the  hot  water  may  be  thrown  into  the  con- 
junctival sac. 

In  purulent  conjunctivitis  this  application  cuts  short  the  attack 
more  quickly  and  safely  than  the  use  of  ice  cold  water.  In  gon- 
orrhceal  ophthalmia,  it  quickly  lessens  the  swelling  and  dimin- 
ishes the  occurrence  of  ulceration  of  the  cornea.  If  ulceration 
has  commenced,  it  is  less  likely  to  progress,  and  the  amount  of 
cicatricial  tissue  is  lessened.  In  these  cases,  he  occasionally 
uses  instillations  of  sublimate  solution  or  finely  powdered  iodo- 
form. This  plan  of  treatment  is  not  so  readily  applied  in  oph- 
thalmia neonatorum.  In  catarrhal  conjunctivitis  and  phlyc- 
tenular ophthalmia,  it  is  a  good  adjuvant.  In  acute  and  chronic 
keratitis  it  is  useful.  Its  most  marked  effects  are  seen  in  corneal 
ulcer.  The  small  amount  of  opaque  tissue  left  is  astonishing. 
The  pain  and  photophobia  are  also  diminished  by  the  hot  water. 

In  the  discussion  which  followed,  Dr.  William  F.  Norris,  of 
Philadelphia,  said  that  he  had  had  good  results  from  the  use  of 
hot  water  (120o-125°)  in  gonorrhoea!  ophthalmia.  It  is  a  com- 
fortable application,  and  several  apparently  unfavorable  cases 
have  gotten  well  under  its  use. 

Dr.  Samuel  Theobald,  of  Baltimore,  had  not  employed  hot 
water  in  purulent  affections  of  the  eyes,  but  in  interstitial  kera- 
titis and  specific  keratitis  its  use  has  been  beneficial.  He  thought 
that  it  favors  absorption  of  the  opacity  of  the  cornea.  Consti- 
tutional treatment  and  the  use  of  atropia  of  course  accompanied 
the  applications  of  hot  water. 
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Asthenopia  and  the  Changes  in  Refraction  in  Adolescent 
and  Adult  Eyes, 
by  william  f.  norris,  m.  d.,  of  philadelphia. 

The  speaker  first  referred  to  the  changes  occurring  in  the 
shape  nf  the  eyeball  at  various  periods  of  life.  It  is  regarded 
by  some  as  not  necessary  to  correct  slight  errors  of  refraction, 
but  the  author  considered  their  correction  as  of  great  importance 
when  they  produce  asthenopia.  By  removing  the  trouble,  the 
congestion  and  softening  of  the  eye  is  removed,  and  the  length- 
ening of  its  visual  axis  is  prevented.  This  congestion  and  soft- 
ening were  regarded  as  important  factors  in  the  production  of 
astigmatism  and  conical  cornea. 

A  number  of  cases  of  diminishing  hypermetropia  and  of  hy- 
permetropia  passing  into  myopia  were  described.  Diminishing 
hypermetropia  and  increasing  myopia  are  simply  different  stages 
in  a  process  essentially  the  same.  They  are  both  the  result  nf 
softening  of  the  eyeball  and  slow  distension  in  the  direction  of 
the  visual  axis.  Careful  correction  in  these  cases  is  one  of  the 
best  means  of  preventing  their  further  progress.  The  eyes 
should  be  carefully  measured  under  the  influence  of  a  mydriatic. 
The  enforced  rest  of  the  eye  thus  obtained,  is  an  important  aid 
in  diminishing  the  congestion.  During  the  dilatation  of  the  pu- 
pil, dark  glasses  should  be  used  even  in  a  mild  light.  All  cases 
of  hypermetropia  where  there  is  a  decided  difference  in  level  be- 
tween the  disk  and  the  macula,  should  be  carefully  watched. 

Discussion. 

Dr.  E.  Gruening,  of  New  York,  had  been  much  interested  in 
one  group  of  cases.  In  this,  the  patient  on  arising,  has  pain  in 
the  eyes  with  photophobia  passing  off*  in  an  hour  or  two.  He  is 
not  able  to  fix  on  any  object  for  any  length  of  time.  There  is 
also  lachrymation.  With  such  symptoms  he  usually  finds  evi- 
dence of  nasal  disease.  All  the  affections  due  to  nasal  irritation 
are  increased  by  the  recumbent  position,  for  this  favors  conges- 
tion of  the  erectile  tissue  of  the  nose.  It  is  not  probable  that 
eyes  which  have  rested  all  night  would  manifest  painful  sensa- 
tions, and  1 1 1  i fact  tends  to  exclude  ordinary  asthenopia  in  these 
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cases.    He  has  treated  these  patients  by  removing  the  nasal 
trouble,  and  in  a  series  of  200  cases  150  had  been  benefited, 
while  the  remaining  fifty  had  passed  from  observation. 
The  meeting  then  adjourned. 

Thursday,  July  23,  Second  Day,  Morning  Session. 
The  first  paper  read  was  entitled: 

The  Amblyopia  of  Squinting  Eyes:  Is  it  a  Determining 
Cause  or  a  Consequence  of  the  Squint  I 

BY  S.  THEOBALD,  M.  D.,  BALTIMORE. 

He  criticized  the  views  of  Alfred  Graefe  and  Schweigger  that 
the  amblyopia  exhibited  by  squinting  eyes  is  a  congenital  defect 
and  argued  in  favor  of  the  older  view  that  the  amblyopia  is  sec- 
ondary to  the  squint  and  due  to  mental  suppression  of  the  visual 
image  formed  in  the  squinting  eye.  He  stated  in  the  first  place 
that  it  is  a  mistake  to  call  this  variety  of  amblyopia  "amblyopia 
ex  anopsia/1  as  the  amblyopia  is  not  due  simple  to  want  of  use  of 
the  squinting  e3*e,  but  to  an  active  cerebral  process  which  induces 
a  much  more  rapid  loss  of  vision.  Schweigger  and  Alfred 
Graefe,  who  both  accept  the  theory  of  acquired  retinal  identity, 
believe  that  squint  is  often  due  to  a  non-establishment  after  birth 
of  retinal  identity.  If  this  were  the  case,  as  there  would  be 
from  the  first  no  stimulus  to  binocular  fixation,  the  squint  ought 
to  develop  in  early  infancy,  whereas  it  is  rarely  met  with 
then,  but  usually  makes  its  appearance  about  the  fourth  or  fifth 
year.  They  both  also  la  v  stress  upon  the  fact  that  some  squint- 
ing eyes  retain  good  vision  for  years,  while  others  which  have 
squinted  but  a  short  time  are  highly  amblyopic  and  that  this  con- 
tradicts the  theory  that  the  amblyopia  is  produced  by  the 
squint.  These  observations,  however,  do  not  conflict  with  the 
suppression  theory,  for  as  the  amblyopia  doubtless  develops 
during  the  forming  stage  of  the  squint,  it  is  reasonable  to  sup- 
pose that  in  some  cases  it  will  have  reached  a  high  grade  by  the 
time  the  squint  is  fully  established,  while  on  the  other  hand,  a 
marked  difference  in  the  refraction  of  the  two  eyes  (because  then 
the  diplopia  will  be  less  annoying)  will  explain  the  retention  of 
vision  in  the  squinting  eye. 
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The  most  convincing  argument,  however,  in  favor  of  the  sup- 
pression theory  is  that  the  peculiar  regional  characteristics,  which 
the  amblyopia  exhibits  are  of  just  such  a  nature  as  we  should 
anticipate  if  this  hypothethis  be  the  correct  one,  but  entirely  in- 
explicable if  we  suppose  the  amblyopia  to  be  a  congenital  defect. 

Until  more  convincing  evidence  is  adduced  to  sustain  the  con- 
genital amblyopia  theory,  it  was  suggested  that  we  ousdit  to  act 
upon  the  older  theory,  that  the  squint  produced  the  loss  of  vision, 
and  so  give  our  patients  the  benefit  of  an  early  operation  tor  the 
correction  of  this  deformity. 

Discussion. 

Dr.  H.  D.  Noyes  did  not  agree  with  the  conclusions  presented 
in  the  paper.  His  objections  were  based  upon  an  experience 
and  careful  observation  for  a  number  of  years.  It  has  been 
claimed  that  before  the  development  of  the  squint  such  patients 
have  had  binocular  vision.  There  is  no  proof  of  this,  and  the  evi- 
dence is  against  it.  He  had  the  records  of  a  large  number  of 
cases  of  monocular  amblyopia,  presumably  of  congenital  origin, 
without  lesion  demonstrable  by  the  ophthalmoscope,  which  had 
had  no  squint,  although  they  may  or  may  not  have  hypermetro- 
pia.  Binocular  fixation  after  operation  is  not  infrequent,  but  ac- 
cording to  his  experience,  binocular  vision  is  obtained  in  only 
one-fifth  of  the  cases.  It  is  rare  to  find  material  improvement 
in  an  amblyopic  eye  after  operation. 

Dr.  O.  F.  Wadsworth,  of  Boston,  agreed  with  what  Dr.  Noyes 
had  said.  After  a  careful  examination  of  this  subject  ten  years 
ago,  he  had  convinced  himself  that  the  amblyopia  of  squinting 
eyes  was  not  due  to  disuse.  At  that  time  he  thought  that  he  was 
alone  in  that  view,  but  on  looking  up  the  literature  of  the  sub- 
ject, he  found  that  Schweigger  had  said  the  same  some  years  be- 
fore. I  think  that  after  operation  there  is  no  decided  improve- 
ment in  vision.  It  is  sometimes  said  that  there  is,  but  this 
is  largely  due  to  the  fact  that  the  vision  was  not  carefully 
measured  before  the  operation. 

Dr.  George  C.  Harlan,  of  Philadelphia,  said  that  in  his  expe- 
rience, vision  is  not  materially  improved  by  operation.  He  had 
at  times  attempted  to  compel  the  patient  to  use  the  attectcd  eye 
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by  keeping  the  fixing  eye  under  the  influence  of  atropia  for  a 
long  time.  In  some  cases  he  had  succeeded  in  improving  the 
vision  in  the  amblyopic  eye.  He  recalled  one  case  in  which  the 
vision  was  increased  from  to  •  Some  two  years  later  this 
was  still  retained,  the  axis  having  become  straight  under  the  use 
of  correcting  glasses. 

Dr.  W.  F.  Mittendorf,  of  New  York,  said  that  in  those  cases 
in  which  there  is  a  central  scotoma  we  can  not  expect  any  im- 
provement from  an  operation,  but  there  are  certain  cases  in  which 
vision  is  at  once  improved.  This  he  explained  by  the  removal 
of  the  undue  pressure  exerted  by  the  internal  and  external  recti 
muscles,  which  is  different  from  that  exerted  by  the  superior  and 
inferior  recti.  The  removal  of  this  pressure  puts  the  eye  in  a 
more  favorable  condition  and  we  should  expect  better  vision. 

Dr.  Samuel  Theobald,  of  Baltimore,  regretted  that  Dr.  Noyes 
was  absent  when  the  early  part  of  his  paper  was  read,  for  he  had 
taken  up  the  objections  which  he  had  brought  forward. 

In  regard  to  the  restoration  of  binocular  vision  his  test  has 
been  as  follows:  If  we  cover  the  eye  which  formerly  squinted, 
we  find  that  there  is  still  a  balance  of  power  in  the  internal  rec- 
tus. If  the  amblyopia  is  not  of  too  great  a  degree,  the  patient 
is  directed  to  fix  his  eyes  on  a  certain  object.  The  squinting  eye 
is  then  covered,  and  it  at  once  turns  in.  When  the  covering  in 
removed,  it  again  turns  out,  showing  that  it  did  so  to  obtain  an 
image  upon  a  corresponding  point  of  the  retina.  To  his  mind 
that  is  conclusive  evidence  of  the  restoration  of  binocular  vision. 
He  agreed  that  where  there  is  a  considerable  amount  of  ambly- 
opia, there  is  no  appreciable  improvement  after  operation,  but 
this  has  no  bearing  upon  the  question  whether  the  amblyopia  is 
congenital,  or  due  to  suppression. 

Two  Cases  of  Severe  Traumatism  of  the  Eye  with  Partial 
Dislocation  of  the  Crystalline  Lens. 

ry  dr.  b.  alexander  randall,  of  philadelphia. 

In  the  first  case,  a  man  of  fifty,  there  were  three  points  of  rup- 
ture of  the  sclera  visible  on  the  upper  surface  of  the  globe,  with 
some  tendency  to  hernia  of  the  contents.    The  upper  half  of  the 
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lens  was  in  the  anterior  chamber  in  front  of  the  iris,  the  lower 
half  apparently  being  in  nearly  the  normal  position.  It  extrac- 
tion was  advised,  but  dela}1-  being  asked,  the  operation  was  de- 
ferred. The  lens  receded  under  rest  in  bed  and  other  appropri- 
ate measures.  The  scleral  rupture  healed,  and  in  spite  of  dis- 
seminated opacities  in  the  lens  and  in  the  vitreous,  which  pre- 
vented at  any  time  a  view  of  the  eye-ground,  the  vision  in- 
creased to  about  one-thirtieth  of  the  normal.  The  patient  has 
since  been  at  work  and  fairly  comfortable,  the  other  eye  giving 
no  suggestion  of  sympathetic  trouble.  The  injured  eye  shows 
little  tendency  to  grow  worse,  although  the  lens  is  still  luxated 
backwards. 

In  the  second  patient,  a  boy  of  twelve,  the  lens  was  less  mark- 
edly luxated,  but  the  ophthalmoscope  showed  two  rents  in  the 
choroid, — the  larger,  a  little  outside  of  the  macular  region,  the 
other  close  to  the  temporal  margin  of  the  optic  disk.  In  con- 
nection with  the  latter  there  was  a  reddish  area  of  choroid, 
embracing  the  upper  and  inner  border  of  the  disk,  where  the 
force  had  apparently  been  insufficient  to  rupture  the  membrane, 
but  had  given  it  a  twist  causing  its  inflammation  and  subsequent 
atrophy.  The  case  progressed  to  an  excellent  recovery.  The 
vision  which  had  been  lost  improved  to  ^fj  +m,  and  the  accom- 
modation to  the  extent  of  some  five  dioptries.  The  choroid 
rents  healed  with  little  but  pigmentation  to  mark  their  sites. 
The  eye  which  had  shown  a  high  degree  of  myopic  astigmatism, 
probably  by  reason  of  the  dislocation  and  rotation  of  the  lens, 
returned  to  the  approximately  emmetropic  condition  of  the  other 
eye. 

The  early  and  late  appearance  of  the  eye  ground  were  illus- 
trated by  colored  sketches. 

The  next  paper,  by  Dr.  Prout,  was  on  'l  Badal's  Operation  — 
Laceration  of  the  Inner-Trochlear  Nerve  for  the  Kelief  of  Glauco 
ma,  etc.,  with  Cases." — [See  this  Journal  July,  page  165,  etc.] 

Discussion. 

Dr.  C.  S.  Bull,  of  New  York,  stated  that  where  he  had  per- 
formed the  operation  for  the  relief  of  pain  in  glaucoma  or  cil- 
iary neuralgia,  while  the  relief  Was  marked  immediately  after 
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the  operation,  it  was  temporary  only,  and  in  every  ease 
returned. 

H.  Knapp,  M.  D. ,  New  York,  read  a  paper  on 
Advancement  of  Tenon's  Capsule  in  Strabismus. 

This  operation  was  devised  by  deWecker,  five  years  ago,  who 
performed  it  in  the  following  manner:  A  piece  of  the  conjunc- 
tiva five  millimetres  long  and  ten  millimetres  high  is  detached 
from  the  region  of  the  insertion  of  the  tendon  as  a  centre, 
leaving  a  small  band  near  the  cornea.  Tenon's  capsule  is  now 
incised  near  the  insertion  of  the  tendon  and  loosened  along  side 
of  and  under  the  muscle.  The  capsule  is  then  stitched  forward 
by  two  sutures,  entering  through  the  conjunctiva  to  the  cap- 
sule at  the  lower  and  upper  edges  of  the  muscle,  and  coming 
out  in  the  conjunctiva  above  and  below  the  cornea.  The  greater 
the  piece  of  capsule  loosened  and  stitched  forward,  the  greater 
the  efi'ect.  If  the  effect  appear  too  great,  the  stitches  are  removed 
the  next  day.  If  not  they  are  allowed  to  remain  four  or  five 
days.  De  Wecker  used  capsular  advancement  for  cases  of 
insufficiency,  to  strengthen  the  weak  muscle,  for  high  degrees 
of  strabismus  both  convergent  and  divergent. 

Dr.  Knap}),  during  the  present  summer  had  done  the  opera- 
tion ten  times.  His  operation  differed  from  that  above  described 
in  leaving  a  broader  conjunctival  flap,  and  in  using  a  third  mid- 
dle suture.  His  intention  was  to  advance  the  whole  anterior  por- 
tion of  the  vertically  folded  muscle  and  the  capsule,  and  produce 
plastic  inflammation  which  through  subsequent  cicatrization, 
would  shorten  the  parts.  The  operation  was  performed  in  two 
cases  of  convergent  strabismus  due  to  paralysis  of  the  external 
rectus.  In  these  cases  the  operation  caused  decided  improve- 
ment. The  eyes  could  be  approached  to  within  two  millimetres 
of  the  outer  commissure.  The  formerly  paralyzed  external 
muscle  had  gained  a  considerable  degree  of  power.  The  opera- 
tion was  performed  on  two  cases  in  which  former  tenotomies 
had  not  overcome  the  difficulty.  The  operation  was  followed 
by  improvement  in  both  cases.  In  six  cases  the  operation 
Was  performed  for  convergent  strabismus  of  high  degree  with 
considerable  amblyopia.    The  results  have  all  been  good. 
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In  none  of  the  cases  has  there  been  an}T  alarming  reaction,  al- 
though there  was  for  some  weeks  redness  and  swelling  in  the  re- 
gion of  the  advanced  capsule.  At  first  Dr.  K.  had  used  catgut 
sutures,  but  one  gave  way  on  one  occasion  and  since  then  he 
has  employed  black  silk  sutures.  Antiseptic  precautions  have 
been  employed  in  all  cases.  The  speaker  preferred  advance- 
ment of  Tenon's  capsule  to  simple  advancement  of  the  tendon, 
because  the  operation  is  simpler  and  attended  with  less  risk. 
The  preservation  of  the  natural  attachment  exposes  the  muscle 
less  to  inflammation  and  there  can  be  no  undue  retraction 
in  case  of  failure.  His  experience  with  limited  advancement 
of  Tenon's  capsule  has  been  quite  encouraging. 

Discussion. 

Dr.  George  C.  Harlan,  of  Philadelphia,  asked  if  Dr.  Knapp. 
considered  this  a  safe  operation  ?  Four  or  five  years  ago,  he 
had  performed  the  operation  a  number  of  times  and  was  much 
pleased  with  it  until  he  had  a  case  of  panophthalmitis. 

Dr.  H.  Knapp.  in  reply,  said  that  a  year  ago  he  considered  it 
a  dangerous  operation,  but  his  views  have  changed  considerably 
since  then.  Under  antiseptic  precautions,  the  danger  is  much 
lessened.  Where  suppuration  occurs  within  the  first  twenty- 
four  hours,  it  is  certainly  the  result  of  infection,  and  not  due  to 
the  traumatism  alone. 

A  Case  or  Tumor  of  the  Left  Occipital  Lobe. 

BY  DR.  EMIL  GRUENING,  OF  NEW  YORK. 

The  chief  interest  of  the  case  lay  in  the  fact  that  the  disease  of 
the  brain  was  localized  by  the  existence  of  homonymous  hemi- 
anopsia. Diagrams  showing  the  course  of  the  optic  fibres  were 
shown.  At  the  autopsy  a  hard  mass  was  found  in  the  left  occip- 
ital lobe,  and  the  whole  cortex  of  this  lobe  was  destroyed. 

New  Formation  in  the  Vitreous  of  Both  Eyes, 
by  dr.  .1.  s.  prout,  of  brooklyn. 
The  patient  was  a  young  man,  aged  16.  He  had  never  bad 
any  trouble  with  the  eyes.  In  the  right  eye  there  is  a  body 
arching  forward.  There  is  no  evidence  of  any  relation  to  the 
papilla.  The  speaker  thought  that  it  was,  in  all  probability,  a 
remnant  of  the  foetal  circulation  of  the  vitreous.    In  the  left  eye 
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there  was  a  similar  body.  Drawings  showing  the  appearance 
presented  were  exhibited. 

Dr.  Edward  Jackson,  of  Philadelphia,  presented  a  Lens  Se- 
ries for  the  Refraction  Ophthalmoscope. 

Dr.  John  Green,  of  St.  Louis,  exhibited  and  described  a  new- 
series  of  Test  Letters. 

Dr.  Charles  A.  Oliver,  of  Philadelphia,  presented  a  Set  of 
Metric  Test  Letters  and  Words  for  determining  the  amount  and 
range  of  accommodation.  They  are  made  of  six  sizes  of  differ- 
ently arranged  words,  each  word  containing  three  or  four  of  the 
seven  letters,  O  D  E  T  O  L  F.  Each  letter  is  made  in  exact 
conformation  with  the  Snellen  basis.  The  adoption  of  such  a  se- 
ries puts  the  determination  of  the  acuteness  of  vision  and  of  ac- 
commodation upon  an  uniform  basis. 

A  Case  of  Retinitis  Album  in  uric  a — Induced  Premature 

Labor. 

by  dr.  s.  d.  risley,  of  philadelphia. 

The  patient,  the  wife  of  a  physician,  was  seen  September  21, 
1884.  She  was  between  the  fourth  and  fifth  month  of  preg- 
nancy. She  had  suffered  with  headache  and  giddiness.  The 
urine  had  been  examined  a  week  previously  and  no  albumen  was 
found.  At  this  time  there  was  marked  disturbance  of  vision.  In 
a  previous  pregnancy  she  had  had  albuminuria,  but  no  trouble 
with  sight.    In  a  second  pregnancy  there  had  been  no  trouble. 

The  ophthalmoscope  showed  albuminuric  retinitis  of  both 
eyes.  The  urine  contained  a  large  quantity  of  albumen.  After 
standing  two  days,  the  albumen  constituted  four-fifths  of  the  en- 
tire contents  of  the  test  tube.  After  consultation  with  her  hus- 
band and  Dr.  William  Goodell,  the  induction  of  abortion  was 
advised,  but  to  this  the  patient  positively  refused  to  consent. 
Finally,  after  consultation  with  her  clergyman,  she  consented. 

Labor  was  induced,  and  she  was  delivered  of  a  foetus  at  five 
months.  She  then  passed  into  an  unconscious  condition  in 
which  she  remained  four  days.  There  were  no  convulsions.  As 
consciousness  gradually  returned,  evidences  of  right-sided  hemi- 
plegia with  aphasia  were  noted.  The  quantity  of  albumen  grad- 
ually diminished.  Six  months  later  the  lady  was  able  to  return 
to  the  office.  There  were;  still  some  traces  of  aphasia.  Vision 
was  greatly  improved. 
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The  object  in  reporting  the  case  was  to  put  on  record  an  ad- 
ditional experience  in  the  management  of  a  condition  present- 
ing so  many  serious  considerations. 

Dr.  B.  Alexander  Randall  exhibited  a  modification  of  the  Lo- 
ring  ophthalmoscope,  which  consisted  in  adding  a  series  of  cy- 
linders from  .25  D  to  4  D. 

The  Frequent  Instillation  of  a  Two  Per  Cent  Solution  of 
Nitrate  of  Silver  in  Purulent  Ophthalmia, 
by  j.  a.  andrews,  of  new  york. 

He  had  employed  this  method  in  twenty-five  cases  of  gonor- 
rhoeal  ophthalmia,  and  the  eyes  were  seriously  damaged  in  none 
of  them.  The  cases  were  all  severe,  with  much  discharge,  che- 
mosis  and  swelling  of  the  lids.  The  applications  were  repeated 
usually  three  times  a  day;  sometimes  as  often  as  five  time's  per 
day.  The  use  of  the  nitrate  of  silver  is  graduated  to  the 
amount  of  hyperemia,  and  especially  to  the  amount  of  swelling 
of  the  lids.  If  this  is  marked,  he  did  not  fear  to  repeat  the  in- 
stillations frequently. 

Dr.  Russell  Murdoch,  of  Baltimore,  exhibited  an  impervious 
covering  for  the  sponge  in  the  administration  of  ether. 
Measurement  of  Astigmatism  by  the  Ophthalometer  of 
Javal  and  Schiotz. 
by  dr.  h.  d.  noyes,  of  new  york. 

The  instrument  is  useful  for  purposes  of  rapid  determination, 
for  confirmation,  and,  in  doubtful  cases,  for  diagnosis. 

Dr.  H.  D.  Noyes  also  read  the  following  papers  (by  title): 

Burns  of  the  Eye  by  Fulminate  of  Silver  and  Fulminate  of 
Mercury. 

Case  of  Foreign  Body  in  the  Globe,  including  Two  Cases  of 
Spontaneous  Extrusion. 

The  of  Beers  for  the  ensuing  year  are  as  follows: 

President,  Dr.  William  F.  Norris,  of  Philadelphia; 

Vice-President,  Dr.  Hasket  Derby,  of  Boston; 

Secretary  and  Treasurer,  Dr.  O.  F.  Wadsworth,  of  Boston; 

Corresponding  Secretary,  Dr.  J.  S.  Prout,  of  Brooklyn. 

The  next  meeting  will  be  held  at  the  Pequot  House,  New 
London,  Conn.,  on  the  third  Wednesday  of  July,  1887. 


CORRESPONDENCE. 


Adolf  Alt,  M.  D., 

Dear  Doctor  :  —  I  have  been  too  ill  to  look  carefully  at  my 
article  in  the  August  number  of  your  valuable  journal. 

Please  publish  the  following,  if  you  feel  it  is  necessary. 

At  page  221,  the  last  paragraph,  the  solution  of  the  action  of 
the  glasses  is  not  correctly  stated.  It  reads  that  on  placing  in 
the  holder  of  the  prisoptometer,  a  +DT.  spheric,  in  the  case  given 
of  hyperopia  =  +D1.0,  there  will  be  induced  D7.  of  artificial 
myopia.  This  is  incorrect,  for  in  this  case,  not  D7.,  but  D6.  of 
artificial  myopia  will  result,  the  remainder  of  +D7.,  viz.,  +D1. 
positively  correcting  the  Dl.  of  hyperopia.  Hence  when  the 
— D6.  spheric  is  applied  behind  the  +7D.,  it  corrects  the  6D.  of 
artificial  myopia,  and  the  +D1.  of  the  +7D.  corrects  the  hyper- 
opia, and  now  the  images  are  tangent  and  upon  the  retina. 
Rule  I.  (see  page  222)  is  hence  practically  correct. 

Again,  on  page  222,  4th  paragraph  from  the  top,  while  the 
conclusion  is  correct,  the  solution  is  not  true.  In  the  example 
given  there  is  not  D7.5.  of  artificial  myopia  induced  by  adding 
the  +D7.  spheric  in  the  instrument,  but  only  D6.  of  artificial 
myopia.  In  the  case  given  DO.  5  of  manifest  or  spasmodic 
myopia.  If  this  be  corrected  with  — DO.  5  spheric,  then  the 
images  of  the  instrument  will  be  tangent  upon  the  retina. 
Leaving  this  glass  in,  and  adding  +D7.  there  will  be  induced  til), 
of  artificial  myopia  and  Dl.  of  the  +D7.  will  positively  correct 
the  1)1.  of  hypermetropia,  which  has  been  shown  to  be  present  by 
duboisine.  Einally  adding — D6.  spheric  over  the  two  glasses 
already  employed,  the  DO.  of  artificial  myopia  will  be  corrected 
and  the  circles  tangent.  But  suppose  we  do  not  correct  the  spas- 
modic, myopia  preliminarily  = — 1)0. .5,  and  apply  at  once  the 
+7.D.  and  then  the  — 6.  5  D.  the  result  will  be  the  same.  The 
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last  DO.  5  glass  will  correct  — OD.  of  artificial  myopia,  and  also 
the  — DO.  5.  of  spasmodic  myopia,  and  leave  now  +7D —  ( — 0.5) 
=  +D0. 5  hyperopia  corrected.  But  in  this  case  and  similar  ones, 
this  spasmodic  myopia  ( — 0.5D.)  is  but  a  concealment  of  hyper- 
emetropia  equal  in  degree  to  the  negative  ametropia  from  spasm, 
or,  in  this  example,  — DO.  5,  This  quantity,  therefore,  should  be 
considered  as  positive  and  added  to  the  +D0.5  H.  already 
found,  or  +D0.5+  (+0.5)  =+D1.0  hyperopia. 

Rule  II.  (page  222)  although  practically  correct  can  be  ren- 
dered better  thus : 

Rule  II.  From  +D7.  deduct  the  negative  spheric  which 
causes  the  "object  circles  "  to  touch,  and  to  the  remainder  add 
the  manifest  or  spasmodic  myopia  as  a  +  quantity.  Thus, 
+D7.—  (—0.5)  =  +D0.5.+  (+0.5  spasmodic  myopia)  =+- 
D1.0H. 

So  too,  Page  222,  last  paragraph,  under  ''case  third,"  of  man- 
ifest and  latent  H.,  the  true  solution  is  as  follows:  Manifest 
H=+D0.5.  +  latent  H=+D0.5=  total  H=+D1.0.  Apply 
now  +D7.  and  there  will  be  induced  +D7. —  (+D1.)  =D6. 
of  artificial  myopia,  the  +D1.  of  the  +D7.  correcting  the 
total  H.  Adding  now  the  — DO.  the  circles  are  seen  together, 
and  the  artificial  myopia  = — OD.  is  corrected. 

Rule  III.  does  not  need  to  be  changed. 

Very  respectfully.  H.  Culbertson. 

Zanesville,  O. 


EDITORIAL  NOTICE. 


In  the  article  of  Dr.  Fox  and  Mr.  Gould  in  our  September 
issue,  page  251,  a  disagreeable  error  has  occurred.  Please  no- 
tice that  the  four  lines  dropped  in  between  the  annotations 
should  appear  after  the  fourteenth  line  from  above  and  before 
what  is  now  the  fifteenth  line. 
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THE  RATIONAL  TREATMENT  OF  PATIENTS  AFTER 
CATARACT  OPERATIONS*. 


BY  F.  C.  HOTZ,  M.  D. ,  CHICAGO. 


With  the  great  advancement  in  ophthalmic  surgery,  and  par- 
ticularly in  the  operations  for  cataract,  achieved  in  the  last 
twenty-five  years,  it  is  singular  that  the  spirit  of  progress  so 
characteristic  of  our  age,  has  paid  so  little  attention  to  the  treat- 
ment of  the  patients  after  the  operat  ion.  If  we  look  around  in 
the  ophthalmic  hospitals  we  see  the  patients  treated  to-day  just 
as  they  were  treated  thirty  years  ago.  We  may  find  a  few  ex- 
ceptions, but  they  are  few  and  far  between;  and,  as  far  as  the 
text-books  represent  the  position  of  modern  ophthalmology, 
they  too  teach  the  same  old-fashioned  treatment  of  cataract  pa- 
tients with  roller  bandages,  dark  room  and  recumbent  posture 
in  bed. 

It  cannot  be  denied  that  this  treatment  is  anything  but  agree- 
able to  the  patient,  and  many  patients  dread  it  worse  than  the 
operation  itself.    But,  if  all  this  be  absolutely  necessary  for  the 
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safety  of  the  eye,  it  must,  of  course,  not  be  neglected;  for  the 
safety  of  the  eye  is  of  greater  importance  than  the  comfort  or 
pleasure  of  the  patient.  If,  however,  we  could  convince  our- 
vince  ourselves  that  the  healing  process  is  not  disturbed  or  re- 
tarded or  the  success  of  the  operation  jeopardized  by  omitting 
one  or  the  other  of  these  measurcs.it  would  become  our  duty  to 
modify  our  treatment  accordingly,  for  we  have  certainly  no 
right  to  subject  our  patients  to  any  greater  discomfort  than  the 
safety  of  their  eyes  imperatively  demands. 

In  the  beginning  of  my  practice  I  followed,  of  course,  the  ex- 
ample of  my  preceptors,  and  adopted  the  treatment  as  I  had 
seen  it  in  the  large  eye  clinics  in  Europe.  The  operation  was 
performed  in  the  patient's  room;  the  eyes  were  carefully  band- 
aged, he  was  then  carried  to  bed,  undressed,  and  told  to  remain 
quietly  on  his  back;  and  all  light  was  excluded  from  the  room. 
When  the  bandage  had  to  be  changed,  or  I  wished  to  examine 
the  eye  during  the  first  three  or  four  days,  it  was  done  by  a  dim 
candle  light.  But  very  soon  I  questioned  the  necessity  of  this 
darkness;  and  later  on  I  began  to  doubt  the  rationalism  of  en- 
forced rest  and  the  utility  of  the  pi-olonged  recumbent  posture  of 
the  patient.  I  had  patients — whom  at  that  time  I  thought  very 
irrational — who  insisted  upon  sitting  up  in  bed,  or  even  got  up 
to  sit  in  a  chair  directly  after  the  operation;  and  to  my  surprise 
they  recovered  just  as  fast  as  those  who  lay  in  bed  on  their  back 
as  quietly  as  a  log.  In  the  Infirmary  the  operations  were  per- 
formed in  the  operating  room,  and  the  patients  afterwards 
walked  across  the  hall  to  their  bed  rooms;  and  I  could  not  see 
that  this  walk  interfered  in  any  case  with  the  healing  process. 
And  thus  one  restriction  after  another  was  abandoned:  so  that  for 
many  years  daylight  has  no  longer  been  excluded  from  the 
rooms;  and  during  the  last  two  years  the  patients  were  allowed 
to  sit  up  directly  after  the  operation  in  a  rocking,  or  easy  chair, 
with  a  high  back  to  rest  the  head  on;  they  went  to  bed  when  they 
pleased  and  got  up  in  the  morning  whenever  they  liked,  and  I 
have  observed  the  patients  felt  more  contented,  were  more  cheer- 
ful,and  more  patiently  endured  the  inconvenience  of  being  blind- 
folded for  several  days.  I  even  allowed  these  patients  to  walk 
up  and  down  the  room  for  exercise— of  course  with  a  guide— 
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which  has  the  advantage  of  obviating  the  intestinal  disorders 
and  the  debilitating  effect  so  often  induced  in  old  people  by  too 
much  confinement. 

Now,  has  this  treatment  any  disadvantages',?  I  have  dis- 
covered none.  I  have  not  found  the  healing  to  be  slower  or  dis- 
turbed by  any  complications  or  accidents  which  could  be  di- 
rectly or  indirectly  attributed  to  this  mode  of  treatment.  The 
recovery  is  as  quick  and  the  results  are  as  good  as  under  the  old 
regime. 

And  why  should  they  not '.  The  dark  room  and  the  absolute 
rest,  of  the  patient  are  not  among  those  conditions  which  modern 
surgery  regards  as  essential  for  the  prompt  healing  of  a  wound 
of  the  eyeball.  When  a  wound  has  been  carefully  cleansed  and 
thoroughly  disinfected;  when  its  edges  have  been  well  approx- 
imated, it  will  heal  by  first  union  provided  the  co  aptation  of 
the  edges  be  not  disturbed.  Therefore,  the  wound  must  be 
guarded  by  a  protective  bandage  against  insults  of  any  kind, 
and  against  the  disturbing  effect  of  muscular  tractions  in  partic- 
ular. Rest  of  the  wounded  part  is  the  principal  condition  for  a 
kind  and  rapid  healing.  For  this  reason  the  surgeon  dressing  a 
wound  near  the  wrist  puts  the  hand  and  arm  upon  the  splint 
to  secure  the  necessary  rest  by  temporary  immobility  of  these 
parts.  And  for  (lie  same  purpose  we  bandage  both  eyes  after  an 
operation  on  one  eye;  for  as  long  as  both  eyes  are  excluded  from 
sight  they  remain  comparatively  motionless,  or  are  at  least  not 
subjected  to  those  quick  motions  they  make  in  looking  about. 
With  the  action  of  the  ocular  muscles  thus  temporarily  sus- 
pended and  the  eyelids  immobile  the  eyeball  is  afforded  all  the 
rest  requisite  tor  the  healing  of  the  wound.  But  to  keep  a  man 
on  his  back  in  bed  because  his  eye  needs  rest  is  just  as  i n  a- 
tional as  it  would  be  of  a  surgeon  who  would  put  a  patient  to 
bed  because  his  hand  should  have  rest.  In  neither  case  can  the 
rest  of  the  whole  body  be  of  any  benefit  to  the  wounded  part; 
but  in  the  ease  of  the  eye  the  prolonged  recumbent  posture  may 
even  have  an  unfavorable  influence  by  inducing  hypersemia  of 
the  ocular  tissues. 

I  therefore  agree  with  Dr.  Cheatham  (Arch,  of  Ophthod. 
XIV. -1),  that  our  patients  are  kept  in  bed  too  much.     But  while 


316 


f.  a  /lot-. 


I  allow  my  patients  to  sit  up  in  chairs  and  oven  to  walk  about 
the  room,  I  should  not  let  them  ''walk  or  ride  immediately 
after  the  operation  or  the  next  day  from  six  blocks  to  seven 
miles . "  It  is  not  prudent  to  expose  a  patient  after  a  cataract 
operation  or  Avith  a  wound  of  similar  gravity  to  all  sorts  of 
weather,  nor  advisable  to  send  the  patient  beyond  convenient 
visiting  distance;  and  in  our  city  the  sidewalks  are  not  so 
smooth  and  level  as  to  make  walking  an  easy  and  safe  under- 
taking for  a  blind  person. 

It  stands  to  reason  that  the  eye  should  be  protected  against 
strong  light  after  an  operation;  but  when  the  eyes  are  covered 
with  the  proper  bandage  the  light  is  so  thoroughly  excluded 
that  it  cannot  make  an}'  difference  to  the  patient  whether  the 
room  is  light  or  dark;  for  the  attendants,  however,  it  makes  all 
the  difference  in  the  world,  whether  they  arc  imprisoned  in  a 
dark  room  or  can  enjoy  daylight  to  read  and  write  during 
these  weary  hours  in  the  sick  room;  and  for  their  comfort  we 
should  forever  abandon  the  old  habit  of  darkening  the  room.  As 
long  as  the  operated  eye  is  bandaged,  the  amount  of  light  is  of 
no  consequence;  but  when  the  healing  has  progressed  so  far  that 
the  bandage  may  be  dispensed  with,  Ave  must  take  care  that  the 
eye  is  temporarily  protected  against  the  irritating  effects  of 
strong  li^ht  either  by  shading  the  room  or  by  letting  the  patient 
wear  smoked  glasses. 

I  cannot  persuade  myself  that  the  sensitiveness  to  bright  light 
operated  eyes  show  so  often,  though  not  always,  when  left  Avith- 
out  a  bandage,  can  justly  be  charged  to  the  preceding  band- 
aging; for  though  it  is  true  that  if  a  healthy  eye  has  been  closed 
against  light  continuously  for  several  days,  it  cannot  bear  the 
the  full  daylight  at  once  when  the  bandage  is  removed,  it  is  a  I 
fact  too  that  the  healthy  eye  gets  accustomed  again  to  the  light 
in  a  feAV  minutes,  Avhile  the  operated  eye  under  these  circum- 
stances gets  more  sensitive  the  longer  it  is  exposed  to  the  light. 
This  difference  in  their  behavior,  I  believe,  plainly  shows  that  j 
the  sensitiveness  of  the  operated  eye  must  be  due  to  other  causes  | 
than  the  bandage,  and  if  Ave  bear  in  mind  that  the  operation  fori 
cataract  docs  not  only  affect  the  sclero-corneal  tissue  and  the! 
iris,  but  involves  to  a  greater  or  less  degree  the  Avhole  eyeball,- 
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we  may  well  understand  that  while  the  external  wound  appears 
well  healed,  the  deeper  structures  of  the  eye  may  not  have  fully 
recovered  from  the  effects  of  the  operation,  and  that  on  this  ac- 
count the  eye  is  more  or  less  sensitive  to  the  light. 

As  to  the  dressing  of  the  eye  after  the  operation  there  is  also 
a  diversity  of  opinions.  While  the  majority  of  oculists  are  still 
using  pads  and  bandages,  a  few  (Michel.  Chisolm),  have  re- 
cently reduced  (he  dressing  to  a  simple  strip  of  isinglass  plaster, 
and  others,  like  Pagenstecher  (Wiesbaden),  discarding  all 
dressings  advocate  the  open  treatment.  I  do  not  doubt  that  the 
eyes  may  get  well  under  every  one  of  these  different  methods, 
but  which  of  the>e  secures  to  the  eye  the  best  protection  against 
all  possibilities  which  might  disturb  the  healing  process? 
That  is  the  point  to  determine,  which  is  the  best  and  safest 
treatment. 

Now,  if  we  do  no1  imprison  the  patient  in  a  dark  room  we 
shall  not  for  obvious  reasons  adopt  Pagenstecher's  open  treat- 
ment, because  the  constant  winking  of  the  eye-lids  and  the 
frequent  rotations  of  the  eye-ball  would  necessarily  have  an  irri- 
tating and  disturbing  effect  upon  the  wound.  The  plaster 
straps  eliminate  these  sources  of  disturbance,  and,  it  is  claimed, 
also  exclude  the  light  sufficiently  so  that  the  patient  can  remain 
with  comfort  in  a  light  room.  But  the  operated  eye  must  also 
be  protected  against  mechanical  insults;  and  I  cannot  see  that 
this  thin  tissue  of  plaster  shall  prevent  such  accidents  for 
instance  like  the  re-opening  of  the  wound  on  the  first  three  or 
four  days  after  the  operation,  if  the  patient  should  run  his  finger 
against  the  eye,  and  this  accident  is  not  unlikely  to  occur  con- 
sidering the  great;  disposition  of  patients  to  finger  about  the 
operated  eye  in  order  to  relieve  an  itching  sensation,  or  to  find 
out  whether  it  is  sore  to  the  touch.  I  recall  at  this  moment  an 
accidenl  of  this  kind  which  happened  six  days  after  the  opera- 
tion; the  eye  had  been  doing  so  well,  that  I  left  off  t  the  bandage 
overnight.  At  my  visit  the  next  morning  I  was  surprised  to 
hear  the  patient  complain  of  severe  pain  in  the  eye  which  I 
found  very  red,  watering  and  tender.  The  anterior  chamber 
was  empty,  the  aqueous  humor  oozing  from  a  small  opening  at 
the  temporal  side  of  the  wound.    When  the  patient  awoke,  he 
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had  felt  a  great  desire  to  rub  his  eyes,  but  caiue  down  ou  the 
operated  eye  with  greater  force  than  he  intended,  and  the  conse- 
quence was  the  re-opening  of  the  wound  by  the  blow.  Bearing 
in  mind  the  possibility  of  such  accidents,  I  cannot  accept 
the  plaster  dressing  as  the  best  treatment.  Besides.  I  have 
sometimes  emphryed  plaster  strips  in'children  after  needle  opera- 
tions and  iridectomies;  but  I  found  the  oozing  of  tears  loosened 
their  adhesion  and  rendered  them  worthless. 

None  of  these  objections  can  be  advanced  against  the  regular 
dressing  with  proper  bandage.  The  padding  with  absorbent 
cotton  or  other  suitable  soft  material  thorou^hlv  excludes  the 
light,  keeps  the  eye-lids  and  eye  balls  quiet,  and  securely  protects 
the  wound  against  mechanical  injuries. 

If  the  proper  material  is  chosen  for  the  bandage.it  will  not  l>e 
disarranged  by  the  movements  of  the  head  on  the  pillow.  The 
common  flannel  roller.  I  admit,  cannot  be  kept  nicely  adjusted, 
unless  a  dozen  pins  are  used  all  over  tha  head;  but  if  we  take 
mosquito  netting,  or  Swiss  gauze,  and  wet  the  bandage  before 
applying,  its  several  turns  become  firmly  adherent  when  dry.  and 
form  an  immobile  bandage  Avhich  can  neither  be  drawn  to  one 
side  nor  come  loose  by  any  movements  of  the  patient.  Since  I 
have  been  using  this  material  I  have  never  had  an}'  occasion  to 
re-adjust  a  bandage  until  I  wished  to  renew  it,  and  I  usually 
leave  the  first  bandage* at  least  twenty-four  hours,  unless  for  some 
particular  reason  it  is  desirable  or  necessary  to  disturb  the  rest 
of  the  eye  by  an  earlier  examination.  But  if  the  patient  is  feel- 
ing perfectly  comfortable,  I  hold  the  less  the  eye  is  disturhed 
during  the  first  twenty-four  or  forty-eight  hours  the  quicker  the 
edges  of  the  wound  will  be  united. 
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-THE    UNDERLYING  CONUS. 


BY  B.    ALEX.    RANDALL,   A.  M.,   M.    D.  PHILADELPHIA. 


Not  n  little  attention  has  been  given  during  the  past  few  years 
to  one  of  the  appearances  occasionally  seen  at  the  optic 
entrance — a  form  of  conus  so-called — which  evidently  differs 
from  the  other  conditions  embraced  under  the  title.  Fuchs1  has 
been  the  first  to  place  on  record  a  clear-cut  view  of  the  nature  of 
this  anomaly,  and  Szili2  hasjfurther  developed  the  view  of  Fuichs, 
that  it  is  m  congenital  anomaly  akin  to  coloboma  of  the  sheath  of 
the  optic  nerve.  Many  others  have  been  studying  the  matter  in 
silence,  regarding  it  as  congenital,  but  unable  to  satisfy  them- 
selves fully  as  to  its  nature  ;  while  some  have  looked  upon  it  as 
a  form  of  the  suprati 'action  of  the  choroid  of  v.  Jaeger3  and 
Nagel.  Since  my  attention  was  first  called  to  it  as  "  underlying 
conns"  by  Dr.  Risley,  some  seven  years  since,  I  have  carefully 
studied  its  various  forms,  making  sketches  of  many  examples 
of  it,  and  endeavoring  at  home  and  abroad  to  learn  the  views  of 
other  observers.  These  opinions,  however,  have  been  in  most 
instances  very  vague;  and  the  published  notes  upon  the  subject 
have  been  so  few,  that  I  am  tempted  to  put  a  somewhat  unusual 
instance  of  it  upon  record,  both  as  a  preliminary  to  a  further 
study,  and  to  invite  a  like  investigation  by  others. 

Mary  T.   ,  aged  12,  came  on  Jan.  6,  '85,  to  my  clinic  at 

the  Episcopal  Hospital  complaining  of  defective  sight.  In  the 
functional  examination  Snellen  CC  could  not  be  read  at  twenty 
feet  ;  but  at  nine  feet  with  the  right  eye,  and  at  twelve  feet  with 
the  left  she  could  see  the  CLX  letter.  Ja-ger  No.  1,  could  not 
lie  read;  but  with  each  eye  Ja-ger  No.  IV  was  spelled  at  three 
inches.  Externally  the  eyes  showed  nothing  notable,  except 
some  insufficiency  of  the  intend. 

The  ophthalmoscope  showed  on  the  right  a  rather  large  optic 
disk,  apparently  round,  with  a  pigment  band,  most  marked  to  the 

1  "Beitrag  zu  den  angeboren  Anomalien  des  Sehnerven." — Arch.  f. 
Ophth.  xxviii,  1.  p.  189, 1882. 

2  "DerConus  nacli  unten" — Centralblatt,  Dec.  1883. 
:?  "Einstelhingen  des  diopt.  Apparates,"  p.  61. 


3l>" 


B.  A.  RundnV. 


nusal  side,  encircling  it.  This  was  everywhere  rather  irregular 
in  density,  while  down  and  out  its  partially  absorbed  portion 
deserved  to  be  called  an  absorbing  pigment  conus  as  wide  as  the 
retinal  artery.  There  was  a  large  shelving  excavation  of  the 
disk,  deepest  at  the  centre,  with  the  veins  entering  at  its  lower 
portion.  The  artery  emerged  from  its  centre  and  passed  a  little 
to  the  nasal  side  before  branching  for  distribution.  At  the 
lower  portion  of  the  disk  was  :t  whitish,  glistening  crescent, 
similar  in  aspect  to  the  broadened  scleral  ring  so  often  seen  at 
the  temporal  margin:  but  to  all  appearances  underlying  the  lower 
one-fourth  of  the  papilla  instead  of  stretching  beyond  its  mar- 
gin. Its  reflex  was  the  brilliant,  yellowish-white  of  hard  fibrous 
tissue  veiled  by  the  overlying  nerve  fibres — brighter  below  than 
the  visible  portion  of  the  lamina  ertbrosa,  but  fading  above  to  a 
vague  curved  margin  just  as  the  lamina  was  lost  beneath  the 
nerve-bundles.  The  retinal  vessels  went  over  it  unaltered  in  di- 
rection; and  the  retinal  fibres,  unduly  visible  a>  striations. 
passed  in  upon  the  disk  unmistakably  in  front  of  it.  Measure- 
ment of  its  level  by  the  refraction  through  the  overlying 
striations  was  hardly  possible,  yet  it  was  clearest  with  stronger 
light  and  with  a  concave  glass  additional  to  that  required  to  see 
distinctly  the  adjacent  choroid.  An  aberrant  artery  (cflio- 
retinali  emerged  from  its  temporal  portion  and  with  a  hook-like 
bend  passed  off  the  disk  to  be  distributed  to  the  lower  macular 
region.  The  retina  was  markedly  striated,  the  papilla  too  red. 
and  the  choroid  full  of  pigment-clouds.  /.  e..  its  vessels  un- 
covered and  the  interspaces  dark  with  pigment-heaping.  There 
was  much  difference  of  level  in  the  eye-ground:  the  periphery  be- 
ing visible  without  a  glass,  while  the  nerve  and  macular  region 
required  at  least  —  2  D.  to  clear  up  any  details.  The  eye  was 
astigmatic  and  —  3  D.  cylinder  additional  was  needed  to  give  a 
clear  picture. 

In  the  left  eye  the  outline  of  the  disk  was  more  quadrate,  and 
its  excavation  was  distorted,  shelving  toward  the  upjier  outer 
margin,  with  a  more  abrupt  and  prominent  lip  below.  The 
lower  nerve-margin  was  veiled  by  retinal  striation;  and  the  lower 
nasal  margin  presented  an  absorbing  pigment  crescent.  At  the 
outer  margin  a  similar  crescent  showed  more  marked  absorp- 
tion.   The  central  vessels  were  irregular  in  their  course,  emerg- 
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ing  from  under  the  abrupt  lower  edge  of  the  porus — while  an 
aberrant  artery,  rising  through  the  temporal  margin,  curved 
down  to  supply  the  lower  macular  region.  Above  and  to  the 
temporal  .side  was  a  glistening  crescent  as  on  the  other  side, 
differing  only  m  its  situation  and  extent.  Its  horns  seemed 
more  prolonged — that  to  the  temporal  side  being  lost  in  the 
broadened  scleral  ring.  Its  upper  margin  seemed  to  be  bounded 
by  comparatively  normal  choroid,  its  level  seemed  lower  than 
that  of  the  choroid  as  well  as  of  the  retina,  and  even  at  the  first 
glance  its  peculiar  character  was  unmistakable.  Like  the 
other,  this  eye  showed  high  myopic  astigmatism.  A  mydriatic 
w  as  ordered  and  under  its  use  several  attempts  were  made  to 
measure  the  error  of  the  refraction — at  first  with  unsatisfactory 
or  contradictory  results,  due  to  accommodative  spasm  and  in- 
efficient instillations  of  the  atropia  at  home.  On  Jan.  23,  the 
accommodation  was  at  rest,  and  with  each  eye — 3.  D.  cyl.  ax. 
180°  (horiz.);  gave  a  vision  of  xf t  m- — a  result  confirmed  by  the 
ophthalmoscope  and  retinoscopy.  When  seen  shortly  afterwards 
she  was  comfortable  with  her  glass,  and  her  vision  with  it  was 
the  same. 

Any  attempt  to  enter  upon  a  full  discussion  of  the  "  congen- 
ita] conus"  would  require  a  number  of  illustrations  exhibiting 
characteristics  and  variations  not  to  be  found  in  any  thus  far  pub- 
lished, and  must  be  deferred.  Such  a  publication  is  promised  by 
Szili,  and  Fuehs  has  doubtless  added  largely  to  his  collection  of 
examples  since  his  return  to  Vienna:  while  many  others  have 
surely  been  noting  the  not  infrequent  instances  of  the  anomaly. 
The  names  which  have  been  employed,  however,  by  the  writers 
mentioned  ("Sichel"or  "Conus  nach  unten")would  not  cover  a 
case  such  as  above  recorded  for  the  left  eye — while  the  congen- 
ital character  of  the  anomaly,  however  probable,  is  as  yet  un- 
proven.  In  publishing  a  case,  therefore,  which  shows  the  same 
relation  to  the  rare  eoloboma  at  or  above;  the  macula,  which  the 
more  usual  forms  have  to  colobomata  below  the  disk,  I  would 
urge  tin'  adoption  of  the  name  used  by  Dr.  Risley,  as  marking  a 
constant  characteristic,  often  overlooked,  of  the  condition  in  all 
its  forms. 

fTlie  illustrations  that  were  to  accompany  this  article  have  delayed  th 
issue,  and  will  now  have  to  appear  in  the  December  number.  | 
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TREATMENT  OE  DETACHMENT  OF  THE  RETINA. 

BY  EUGENE  HOLT.  SC.  D.,  PORTLAND.  MAINE. 

Surgeon  to  the  Maine  Eye  and  Ear  Infirmary.  Portland,  Maine. 

The  article  on  the  treatment  of  the  retina  without  operation 
with  a  case  by  Dr.  Eaton,  of  Portland,  Oregon,  reminds  me  that 
since  I  heard  Dr.  Mittendorf  read  his  paper  at  the  meeting  of 
the  American  Ophthalmologic^  Society  of  1883,  I  ha\e  treated 
two  cases  successfully  by  the  remedies  suggested  in  his  paper. 
Two  more  cases  have  been  treated  by  the  family  physician,  which 
were  seen  in  consultation.  One  wrote  me  that  his  eye  had  re- 
covered, and  in  the  other  I  verified  the  successful  result  by  an  ex- 
amination. TheseXare  the  only  cases  that  have  submitted  to  the 
treatment,  and  therefore  I  have  no  failures  to  report. 

The  history  and  synopsis  of  the  details  of  the  treatment  of  the 
first  case  are  as  follows: 

Miss  A.,  aged  64  years,  of  medium  height,  stoutly  built  and 
rather  portly  in  appearance,  had  always  enjoyed  good  health 
and  had  had  no  trouble  with  her  eyes,  except  that  connected 
with  nearsightedness,  until  last  June  ('84);  she  then  noticed  a 
black  speck  before  her  right,  the  best  eye.  She  was  then  at  a 
watering  place  and  indulging  herself  more  than  usual  as  regards 
her  diet  and  the  use  of  her  eyes.  As  the  obscuration  grew 
larger  and  annoyed  her  more,  she  changed  her  diet  and  ab- 
stained from  using  her  eyes  in  reading,  etc.  In  August  the 
trouble  had  assumed  the  form  of  a  dense  cloud  over  her  eye, 
causing  her  to  suppose  she  had  a  cataract,  and  now,  two  months 
later,  there  is  not  much  change. 

Examination  Oct.  18.  1884. 

Whole  upper  part  of  the  field  of  vision  gone.  Ophthalmo- 
scope shows  the  retina  have  in  a  grayish  wavy  appearance  in  the 
inferior  part  of  the  fundus,  the  summit  of  which  is  seen  best 
with  +  3  D..  while  by  causing  her  to  look  slightly  downward  the 
disc  is  seen  best  with  — It  D.,  thus  showing  a  subretinal  effusion 
of  over  four  millimeters  in  depth.  She  has  concave  spherical 
glasses  of  8  D.  for  both  eyes  which  she  has  worn  quite  constantly 
for  ten  years,  and  always  saw  very  much  better  with  her  right. 
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the  a  fleeted  eye.  By  inclining  her  head  forward  and  a  little 
aslant,  vision  in  R.  E.,  -h\  :  c  —  5  D=  L.  E.,  :  c  — 12  D 
—  xit-  The  treatment  was  begun  on  November  3,  1884,  by  re- 
stricting her  diet  to  the  simplest  possible,  consistent  with  proper 
nourishment.  A  one  per  cent  solution  of  atropine  was  instilled 
into  her  eyes  sufficiently  to  completely  control  her  accommoda- 
tion. Her  movements  were  confined  to  two  large  airy  rooms, 
but  she  was  enjoined  to  remain  most  of  her  time  in  a  reclining 
position.  Both  eyes  were  kept  bandaged  much  of  the  time.  The 
treatment  with  pilocarpine  began  by  the  hypodermatic  injection 
of  five  minims  of  a  two  per  cent  solution.  On  the  following  day 
eight  minims  of  the  same  solution  were  injected  into  the  temple. 
This,  however,  caused  so  much  distressing  nausea  that  an  infu- 
sion of  the  leaves  of  jaboiancli  was  ordered,  so  that  she  would 
get  one  gramme  at  a  dose.  She  was  ordered  to  take  this  sev- 
eral times  a  day  in  order  to  continue  and  increase,  the  diaphor- 
esis begun  by  the  hypodermatic  injections.  By  using  the  hy- 
podermatic injections  of  the  pilocarpine  in  the  temple  in  doses 
just  short  of  producing  distressing  nausea,  and  allowing  her  to 
take  freely  of  the  infusion,  the  maximum  effect  was  produced 
with  the  minimum  of  disturbance.  This  was  continued  for 
twenty  days,  when  the  grayish,  wavy  appearance  of  the  retina, 
which  had  been  seen  to  gradually  disappear,  had  entirely  gone 
with  restoration  of  the  field  of  vision,  and  central  vision  equal  to 
it^j  with  8  D.  sph.  The  vision  further  improved  and  with 
proper  glasses  she  became  in  possession  of  vision  equal  to 
that  which  she  had  enjoyed  for  years.  Expressing  a  desire  to 
hear  from  her  from  time  to  time,  especially  if  she  should  expe- 
rience any  relapse,  I  will  quote  from  her  last  letter  of  March 
21,  1886: 

"My  Dear  Sir. — Now  that  a  year  and  five  months  have 
elapsed  since,  through  your  skill,  the  sight  was  restored  to  my 
eye,  thought  you  would  like  to  know  that  thus  far  the  sight  is 
as  good  as  when  first  restored.  As  time  goes  on  I  use  my  eyes 
for  sewing  and  reading  quite  freely." 

As  regards  baths,  J  allowed  the  patient  to  continue  her  daily 
sponge  bath  and  directed  thai  her  attendant  use  massage,  which 
latter  remedy  I  think  a  very  important  one  when  judiciously 
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employed,  in  the  treatment  of  any  case  where  rest  is  essential 
to  success.  The  other  case  was  very  much  like  this  one  in  all  its 
features  and  the  details  need  not  be  considered.  Both  were 
highly  myopic  and  of  that  class  of  cases  in  which  the  restora- 
tion of  sight  would  have  been  extremely  doubtful  without  the 
treatment,  for  the  first  one.  here  detailed,  had  rested  and 
restricted  her  diet  and  habits  for  over  two  months  without  any 
material  change  in  the  condition  ot  the  eye.  When  we  take 
into  consideration,  that,  as  a  rule,  these  cases  go  on  from  bad  to 
worse  until  the  sight  is  destroyed  and  the  fellow-eye  involved  in 
a  similar  destructive  process,  and  that  operative  measures  are  of 
little  or  no  avail,  the  importance  of  this  plan  of  treatment  stands 
out  in  bold  relief  to  an  afflicted  class  of  patients  who  have  had 
but  little  done  for  them.  It  is  extremely  doubtful  whether  any  case 
of  detachment  of  the  retina  was  ever  permanently  benefited  by 
an  operation,  or  the  removal  of  the  subretinal  fluid.  A  careful 
study  of  the  etiology  of  this  class  of  cases  failed  to  convince 
me  of  the  efficacy  of  any  operation  for  the  removal  of  the  subre- 
nal fluid,  and  although  more  than  twenty  cases  had  been  treated 
before  the  plan  suggested  by  Dr.  Mittendorf  had  been  adopted, 
with  only  the  reattachment  of  one  retina  and  the  restoration  of 
the  sight;  yet  I  feel  that  my  patients  received  better  treatment 
than  though  I  had  done  operations  for  the  removal  of  the  sub 
retinal  fluid 
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A    MODE   OF   DETERMINING   THE  ABSOLUTE 
MYOPIA  THROUGH  THE  AID  OF  GLASSES 
WITH   THE  PRISOPTOMETER. 


BY  H.  CULBERTSON,  M.  D.,  ASSISTANT  SURGEON  U.  S.  ARMY,  RETIRED. 


In  the  August  number  of  tkTHE  American  Journal  of  Oph- 
thalmology, I  published  a  method  of  determining  the  absolute 
or  latent  hyperopia  with  the  aid  of  glasses  and  the  prisoptometer, 
and  without  the  employment  of  mydriatics.  In  the  October 
issue  I  corrected  this  article  as  to  the  manner  in  which  these 
lenses  act  to  effect  this  result. 

In  this  relation,  in  hyperopia,  and  also  in  myopia  we  wish  to 
ascertain  the  static  ametropia  and  to  exclude  the  influence  of  ac- 
commodation in  the  problem,  and  in  both  cases  the  latter  is  in 
excess  so  far  as  our  purpose  is  concerned.  It  having  been 
shown  that  in  remote  vision  the  accommodation  can  be  re- 
moved in  hyperopia  by  the  aid  of  glasses^as  heretofore  described, 
and  as  in  myopia  the  accommodation  ma}'  also  increase  (through 
ciliary  muscle  spasm,)  the  myopia;  so  in  myopia  the  accommo- 
dation may  be  cancelled  by  the  use  of  +  glasses  and  the  static 
or  absolute  myopia  found  without  the  use  of  mydriatics  in  re- 
mote testing. 

Take  a  case  in  illustration,  in  which  the  manifest  myopia 
=  —  D.  10.0,  and  in  which  we  have  found  under  duboisine  =  - 
D8.0  of  myopia.  It  is  apparent  in  this  case  there  is  =  — D.  2.0 
of  accommodative  myopia.  On  adding  in  the  holder  of  the  pris 
optometer  a  +  D.  7.0  spherical  glass,  the  accommodation 
will  be  relieved  by  this  lens  and  the  latter  will  induce  =  -  -  D. 
7.0  of  artificial  myopia,  and  this  degree  of  ametropia  added  to 
that  found  under  duboisine  -  — D.  8.0,  will  give — D.  7.-f- 
( —  D.  8.0)  =  — D.  15.0,  as  the  sum  of  artificial  and  absolute 
myopia.  The  image  circles  of  the  prisoptometer  with  this  + 
glass  applied  are  greatly  lapped.  Adding  behind  the  +  D.7.0, — D. 
15.  spheric,  the  object  circles  become  tangent  and  the  artificial 
myopia  = — D.7."  is  corrected,  as  well  as  (he  -D.8.  of  absolute 
or  static  myopia. 
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This  result  has  been  realized  in  practice  among  a  number  of 
examples  of  myopia  in  which  duboisine  was  employed  by  my- 
self. 

Cases  of  Myopia. 

(/ask. 

Miss  C.  set.  16  years,  L.  eye.  manifest  — D.  1.  25. 
No.  I.— L.  eye,  with  +  7.—  (—8.)  tang.  =  —  D.  1.0. 
Duboisine  gives  — D.  1.25. 
Miss  B.  T.,  set.  16.    Man.  —  1.75  R.  and  L.  eye. 

2.  R.  E.  +7.—  (—8.5)  =  —  1.5.    Duboisine  —  1.5. 

3.  L.  E.  +  7  —  (—  8.0)  =  —  1.0.  Duboisine,  —  1.5  six 
months  ago. 

Mr.  H.  D.  M.,  set.  38.  Man.  R.  E.  —  6.  L.  E.  —5. 

4.  R.  E.  +  7.  —  —11.75)  =—4.75.    Duboisine  — 5.0. 

5.  L.  E.  +  7.—  (—10.25)  =  —3.75.    Duboisine  —3.5. 
Mr.  L.  R.  C,  set.  19  years.   Each  eye.   Man.  — 3.0. 

6.  R.  E.  +  7. —  ( — 9.25)  =  — 2.25.  Duboisine,  four  years 
ago  —  2.75. 

7.  L.  E.  +  7.  —  (—  9.25)  =  —  2.25.  Duboisine  four  years 
ago  —  2.75. 

Miss  C.  A.  R.  set.  16  years.  Man.  R.  E.  —  2.25,  L.  E.  —1.0. 

8.  R.  E.  +  7.  —  (—  9.25)=  —  2.25.    —  Duboisine  —  2.25. 

9.  L.  E.  +7.  —  (—8.0)  =  —  1.0.    Duboisine  — 1.0. 
Miss  J.  G.,  aet.  31  years.    Man.  L.  E.  —  1.25. 

10.  L.  E.  +7.  —(—8.0)  =  —  1.0.  One  year  ago,  du- 
boisine— 1.0. 

Miss  M.  C,  set.  30  years.    Man.  each  eye  —  1.75. 

11.  R.  E.  +  7.  —  ( —  8.75)  =  — 1 .75.    Duboisine  same. 

12.  L.  E.  +  7.  —  (—8.75.    =  —  1.75  Duboisine  same. 
Miss  P.  R.T.,  set.  19  years.    Man.  R.  E.  —  6.25.    L.  E.  — 

4.25. 

13.  R.  E. +7.  —  (— 12.75)  =  —  5.75.  One  year  ago,  du- 
boisine. —  6.0. 

14.  L.  E.  4-7. —  (—11.25)  =  —  4.5.  One  year  ago,  du- 
boisine —  4.5. 

Mis.  H.MC,  set.  28.    R.  E.  Man.  —6.  L.  E.  — 10.0. 

15.  R.  E.  4-7.  —  ( —  13.0)  =  —  6.  One  year  ago  duboisine, 
—  6.0. 
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16.  L.  E.  +7.  —  ( —  15.0)  =  — 8.  One  year  ago,  duboisine, 
—  8.5. 

Miss  M.  C.  get.  23.    R.  and  L.  E.  Man.  —  3.5. 

17.  R.  E.  +  7.  —  (—10.5)  =  —  3.5.  Duboisine  —  3.5,  six 
months  ago. 

18.  L.  E.  +  7.  —  (—  10.75)  =  —  3.75.  Duboisine  -  3.5 
six  months  ago. 

In  cases  of  myopia  not  increased  in  degree  by  accommodation 
the  manifest  and  absolute  myopia  will  be  equal.  In  all  other 
eases  of  ametropia  the  following  may  be  formulated. 

Rule  I. -Add  +  D  7.  spheric  in  the  holder  of  the  prisoptometer 
and  behind  this  place  the  — spheric  which  will  cause  the  object 
circles  to  be  tangent,  and  deduct  the  last  from  the  first  and  the 
remainder  will  be  the  —  spheric  denoting  the  absolute  myopia. 


A  CASE  OF  INSUFFICIENCY  OF  THE  EXTERNAL 
RECTI  MUSCLES. 


BY  THOS.  FEATHERSTONHAUGH,  M.  D.,  ALBANY,  N  .  V. 


It  is  often  helpful  to  our  fellow  practitioners  to  detail  a  case 
which  has  given  rise  to  perplexities  in  its  management.  With 
this  view,  I  collate  the  note-,  oi  a  ease  which  was  of  great  interest 
to  me,  and  which  taught  me  a  good  practical  lesson  that  has 
been  useful  to  me  on  subsequent  and  somewhat  similar  occa- 
sions. 

Mr.  11..  an  unusually  robust  young  man.  aged  about  twenty- 
four  years,  a  college  student  in  his  junior  year,  consulted  me  in 
April.  I  NS 1 .  in  reference  to  his  eyes.  The  subjective  symptoms 
which  led  him  to  seek  advice  were  pain  in  both  eyes  and  head, 
and  confusion  or  even  doubling  of  objects  al  a  distance,  lie  had 
lately  discovered,  too.  that  he  could  not  easily  see  near  objects 
with  his  right  eye  alone,  and  he  knew  that  the  pupil  of  this  eye 
had  become  widely  dilated.  These,  with  the  exception  of  the 
blurring  of  the  right  eye  for  near  points,  were  by  no  means  re- 
cent troubles,  but  had  existed  with  more  or  less  intensity  from 
his  earliest  recollection.    The  indications  of  insufficiency  of  the 
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external  recti  were  well  marked.  The  conjunctivas  were  in- 
jected, and  the  eyes  had  the  weary,  watery  appearance  so  common 
to  asthenopia.  V.  of  each  and  all  glasses  rejected.  The  pupil 
of  the  right  was  as  thoroughly  dilated  as  though  atropia  had 
been  used,  and  there  was  incomplete  paresis  of  the  accommoda- 
tion in  this  eye.  I  found  by  the  equilibrium  test,  with  alighted 
candle  at  20  feet  from  the  patient,  that  it  took  prisms  of  17°  to 
bring  the  images  in  the  same  vertical  line.  With  a  red  glass 
over  one  eye,  there  wasliomonymous  diplopia,  and  again  prisms, 
of  17°,  bases  out,  were  necessary  to  unite  the  images.  If  an 
additional  prism  of  3°  was  placed  over  the  17°,  making  the  sum 
of  the  prisms  20°,  the  images  immediately  crossed  over  and  het- 
eronymous diplopia  was  produced.  No  paresis  of  any  of  the 
motor  muscles  of  the  eyeball  could  be  detected.  I  had,  as  a 
rule,  never  consented  to  operate  in  a  case  of  insufficiency  where 
the  convergent  power  was  so  defective.  I  like  to  have  the  inter- 
nal recti  overcome  prisms  of  40°  or  more  before  interference 
with  these  muscles.  I  had  the  patient,  therefore,  come  in  for  a 
week  or  more  daily,  to  see  whether  I  could  not  induce  a  little 
flexibility  of  the  internal  muscles  by  gymnastic  exercises  with 
the  prisms.  2°  or  3°,  however,  in  addition  to  the  15°  or  17° 
necessary  to  neutralize  the  insufficiency,  proved  an  obstacle  that 
he  could  not  overcome,  and  we  made  no  progress.  Mr.  H.  had 
now  become  so  expert  in  detecting  the  double  images  that  he  was 
rather  worse  than  when  he  first  saw  me,  for  the  reason  that  the 
diplopia,  which  had  annoyed  him  only  at  times,  was  now  a  pretty 
constant  attendant. 

I  explained  the  whole  matter,  as  well  as  I  could,  to  the  pa- 
tient, and  told  him  that  I  had  decided  to  operate  if  he  gave  his 
consent.  In  the  early  part  of  May  I  made  a  pretty  free  teno- 
tomy of  the  internal  rectus  of  the  left  eye.  Immediately  after 
the  operation  there  was  still  homonymous  diplopia,  but  the 
images  were  united  by  a  prism  of  6°. 

June.  Eyes  feel  very  much  better,  and  there  is  far  less  con- 
tusion. I  find  that  there  is  still  diplopia  when  the  red  glass  is 
used  hut  that,  ordinarily,  binocular  vision  is  maintained.  In- 
sufficiency of  the  externi  by  Graefe's  test  6°.  The  patient  was 
now  going  home  for  his  vacation  arid  further  operation  was  de- 
ferred until  autumn. 
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December.  Patient  overcomes  prisms  of  32°  bases  out,  and 
unites  the  images  of  the  candle  readily,  without  the  aid  of  a 
prism,  even  when  the  red  glass  is  used.  He  can  bear  a  prism  of 
2°,  base  in,  and  hold  the  images  together.  The  accommodative 
paresis  in  the  right  eye  is  gone.  There  is  still  some  confusion 
of  sight  for  distant  objects,  but  this  occurs  infrequently  and  only 
when  the  eyes  are  thoroughly  tired. 

I  saw  Mr.  H.  at  intervals  during  the  winter,  but  since  he  was 
getting  along  very  comfortably  and  hard  at  work,  nothing  more 
was  done  until  May,  '82.  At  this  time  he  had  a  little  respite 
from  college  work,  and  was  desirous  of  completing  the  surgery 
upon  his  eyes  before  going  to  his  home  to  pursue  his  professional 
studies.  I,  therefore,  made  a  tenotomy  of  the  internal  rectus  of 
the  right  eye.  Immediately  after  the  operation  there  was  slight 
heteronymous  diplopia,  but  images  were  united  by  a  little  eflbrt, 
prisms  aggregating  25",  with  bases  out,  were  overcome  by  con- 
siderable persistence,  while  the  abductive  power  was  only  4°. 
The  next  day,  finding  the  crossed  diplopia  still  persisted,  I  put  in 
one  stitch,  merely  through  the  conjunctival  membrane,  which 
caused  slight  homonymous  diplopia.  This  condition  righted  it- 
self after  a  day  or  two,  and  when  the  stitch  came  out,  I  found, 
by  GraefVs  equilibrium  test,  insufficiency  of  the  intend  of  2°  to 
39  at  20  feet,  and,  of  course,  more  at  near  range.  When  cica- 
trization was  complete,  the  adductive  power  came  up  rapidly, 
and  in  two  or  three  weeks  prisms  aggregating  50°  were  easily 
overcome,  and  the  abductive  power  became  6°.  All  sense  of 
confusion  was  now  gone  and  the  eyes  were  perfectly  comforta- 
ble. In  the  course  of  my  treatment  I  had  used  atropia,  and 
found  hyperopia  of  0.50  D.  in  each  eye.  So  small  an  amount  as 
this  seemed  hardly  worthy  of  correction. 

I  have  lately  received  a  letter  from  this  patient,  in  which  he 
says  that  he  has  been  able  to  use  his  eyes  as  freely  as  any  of  his 
friends;  that  he  studies  hard  without  the  least  sense  of  discom- 
fort, and  feels  confident  that  the  eye  question,  as  far  as  he  is 
concerned,  is  solved. 

There  were  occasions,  previous  to  the  operations,  when  the 
strabismus  was  readily  apparent  to  even  an  unskilled  observer, 
and  at  other  times  the  external  muscles  seemed  to  have  the 


330 


T.  jF '  eatherstonhaugh. 


strength  requisite  to  render  the  axes  of  the  eyes  practically  paral- 
lel. There  was,  doubtless,  a  large  amount  of  latent  insufficiency, 
which,  of  course,  I  could  not  detect  by  the  prisms. 

The  perplexing  point  in  the  case  was  the  utter  inability  to  con- 
verge the  eyes  beyond  the  point  where  they  were  accustomed  to 
stand.  The  logical  inference  from  this  state  of  affairs  was.  that 
if  tenotomy  Avere  performed,  making  the  axes  of  the  eyes  paral- 
lel, convergence  would  be  nil,  and  the  patient  would  be  seriously 
crippled  for  his  near  work.  The  issue  of  the  matter  shows  that 
tenotomy  of  the  internal  recti  improved  the  converging  power 
in  a  very  marked  manner.  The  internal  recti  had  done  very  lit- 
tle work  for  many  years.  The  convergence  of  1\  metre- angles 
was  sufficient  for  near  work,  without  any  special  demand  upon 
these  muscles,  which  had,  consequently,  lost  their  elasticity. 
As  soon  as  they  were  brought  into  natural  use,  they  recovered 
their  normal  tonicity.  Ordinarily  6  or  7  metre-angles  of  con- 
vergent power  remain  in  reserve  after  the  adductor  muscles  have 
fixed  the  eyes  upon  the  near  point.  This  great  excess  of  power 
is  slowly  expended,  and  enables  the  eyes  to  maintain  their  con- 
vergence for  long  periods.  In  the  case  under  consideration 
there  was  no  reserve  power,  because  none  was  needed.  The  con- 
vergence here  was  &  passive  condition,  while  Ordinarily  it  is  a  re- 
sult of  active  muscular  contraction. 

Though  I  have  not  recently  seen  the  patient,  i  have  no  doubt 
that  the  insufficiency  of  the  interni  which  resulted  from  the  sec- 
ond operation  Avas  only  apparent,  and  has  entirely  disappeared 
by  this  time.  Mr.  H.  was  so  accustomed  to  make  excessive 
traction  upon  the  external  muscles  in  order  to  secure  binocular 
vision,  that  he  maintained  this  effort  even  when  the  necessity 
for  it  was  removed. 

The  semi-paretic  condition  of  the  accommodative  apparatus  ot 
the  right  eye  was  the  result,  apparently,  of  the  constant  weary- 
ing strain  upon  the  eyes  produced  by  the  disarrangement  of  the 
delicate  relations  normally  existing  between  the  accommodation 
and  convergence.  Had  these  functions  not  been  restored  there 
is  a  possibility  that  serious  organic  changes  would  have  ensued. 
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A  CASE  OF  RAPIDLY  GROWING  TUMOR  OF  THE 
BRAIN— ATROPHY  OF  BOTH  OPTIC  NERVES 
WITHOUT  OPTIC  NEURITIS. 

BY  D.  M.  WICK,  M.  D. ,  NEW  HARTFORD,  LA.,  AND  ADOLF  ALT,  M.  D. 


R.R.  was  a  runner,  single,  set.  27,  with  dark  hair  and  eyes,  of 
stout  build,  and  apparently  a  healthy  young  man,  weighing  160 
pound.  His  family  history  was  good  with  the  exception  of  some 
form  of  insanity,  which  had  manifested  itself  in  his  father  and  a 
younger  brother,  some  years  ago,  and  which  had  been  of  a 
transitory  character.  The  patient's  habits  were  good:  he  did  not 
use  alcohol  nor  tobacco.  There  was  no  history  of  syphilis.  He 
had  always  been  healthy,  save  a  severe  attack  of  typho-malarial 
fever  eight  years  ago.  After  recovering  from  this  fever  he  was 
partially  demented  for  a  time.    He  was  of  fair  intelligence. 

In  the  latter  part  of  last  March  he  complained  of  pain  or  ach- 
ing over  the  eyeballs,  and  in  the  region  of  the  temples.  These 
pains  began  so  mildly  and  insidiously  that  he  paid  but  little  at- 
tention to  them.  But  soon  they  became  persistent  and  increased 
gradually,  yet  they  were  not  severe  enough  to  prevent  him  from 
pursuing  his  daily  work,  nor  to  interrupt  his  appetite,  nor  cause 
him  to  lose  sleep.  After  nearly  four  weeks  of  such  suffering  he 
applied  to  me  for  treatment. 

On  examination,  I  found  the  tongue  coated  at  its  base,  a 
whitish  yellow;  the  bowels  were  tight  and  the  breath  fetid.  His 
pulse  and  temperature  were  normal.  He  complained  of  pain 
over  the  orbits  and  in  the  temples.  He  also  stated  that  his 
sight  was  dim,  and  that  he  was  dizzy  at  times. 

Thinking  my  patient's  system  needed  renovating,  and  that  ef- 
fete matter  had  to  be  eliminated,  and  that  he,  further,  was  suf- 
fering from  a  latent  malarial  trouble,  I  prescribed  accordingly. 
He  returned  to  his  work  and  again  came  to  the  office  three  days 
later.  I  found  him  much  the  same  as  on  his  former  visit,  ex- 
cepting that  entire  loss  of  sight  had  taken  place  in  his  left  eye. 
Externally  both  eyes  appeared  normal.  The  pain  in  the  temples 
and  over  the  eyes  continued  unabated.  His  temperature  was  nor- 
mal, the  bowels  and  kidneys  were  active.    I  now  saw  that  I  had 
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more  than  a  malarial  trouble  to  contend  with,  and  examined  the 
eye  with  the  ophthalmoscope,  but  could  see  nothing  wrong  ex- 
cept, perhaps,  a  slightly  cedematous  condition  of  optic  nerve. 

Believing  now  that  there  must  be  some  cerebral  or  menin- 
geal trouble,  I  prescribed  iodide  of  potassium  and  small  doses  of 
strychnia,  and  sent  him  home  with  instructions  to  quit  work  and 
keep  a  light  diet,  as  his  appetite  had  now  begun  to  fail.  When 
he  came  to  the  office  again,  two  days  later,  his  condition  was 
unchanged,  the  left  eye  still  sightless. 

Desiring  to  attend  the  American  Medical  Association  at  St. 
Louis,  I  advised  my  patient  to  accompany  me.  We  consulted 
Dr.  A.  Alt,  of  St.  Louis,  who  made  a  close  examination  and 
placed  him  on  treatment  during  the  week  there. 

After  our  return  home  the  patient  gradually  grew  worse,  had 
more  pain  in  the  frontal  region,  became  rather  listless  and  stu- 
pid; he  slept  well  at  night  most  of  the  time,  and  some  during  the 
day.    His  stomach  would  occasionally  reject  its  contents. 

This  condition  continued  until  about  the  29th  of  May,  when 
the  sight  of  the  right  eye  became  dim,  and  on  awakening  the 
morning  of  the  31st  day  of  May,  he  was  totally  blind.  I  could 
now  notice  that  the  eye  first  affected  began  to  protrude  and  was 
fixed.  He  could  not  move  it  in  any  direction.  The  upper  lid 
drooped.  He  could  sleep  reasonably  well,  and  walk  around  out 
doors.  He  became  peevish,  fretful,  morose,  and  wanted  some 
one  to  take  his  life;  but  was  conscious  all  the  time. 

Thus  he  remained  week  after  week,  only  growing  weaker. 
Both  eyes  became  bulged  out,  the  upper  lids  drooped.  The  left 
eye  protruded  more  than  the  right,  yet  before  death  the  right 
one  protruded  the  most.  The  exophthalmos  was  so  enormous 
that  it  actually  seemed  as  if  the  eyes  would  pop  from  their 
sockets.  The  conjunctiva  of  both  eyes  became  filled  with  a 
bloody  serum  and  protruded  between  the  lids,  making  a  most 
hideous  object  to  look  upon.  His  nose  bled  frequently;  he 
would  blow  and  pick  it  to  make  it  bleed,  and  he  would  not  allow 
anything  to  be  done  to  check  the  bleeding,  as  he  wanted  to  bleed 
to  death.  He  grew  very  obstinate,  peevish  and  stupid,  and 
kept  his  bed  most  of  the  time.  About  the  middle  of  July  he  be- 
came totally  unable  to  leave  it;  he  now  fell  into  and  remained  in 
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a  semi-conscious  condition;  but  he  would  complain  at  times  of 
his  head.  From  now  until  death  he  gradually  became  more  un- 
conscious, and  passed  his  water  and  evacuated  the  bowels  in- 
voluntarily.   He  died  Aug.  15. 

Dr.  D.  W.  Crouse,  of  Waterloo,  saw  the  case  with  me  six  or 
seven  weeks  before  death. 

Autopsy. 

August  16,  with  the  aid  of  Drs.  Powers  and  Donaldson,  of 
Parkersburg,  and  Dr.  J.  S.  Stevens,  of  Cedar  Falls,  we  made  a 
post-mortem  examination  of  the  head  only.  After  removing  the 
skull-cap,  the  membranes  of  the  brain  were  found  to  be  intact 
and  appeared  healthy.  We  began  at  the  base  of  the  brain  to 
dissect  or  rather  roll  out  the  brain  en  masse,  and  in  so  doing  we 
made  good  progress  until  we  reached  the  anterior  lobes  of  the 
cerebrum.  Hen1  the  coverings  ,of  the  brain  broke  down,  expo- 
sing a  soft  pulpy  mass  of  brain  tissue,  with  here  and  there  a 
hardened  lump,  that  gave  a  gritty  sensation  to  the  touch.  Some 
of  these  lumps  or  chunks  were  an  inch  or  more  in  diameter,  and 
irregular  in  shape. 

The  whole  anterior  part  of  the  cerebrum  was  diseased,  and  the 
membranes  destroyed,  the  diseased  condition  gradually  merging 
into  the  healthy  tissue.  The  orbital  plates  were  entirely  de- 
stroyed and  the  orbits  were  tilled  with  the  same  tissue  observed 
in  the  anterior  portions  of  the  brain.  The  optic  nerves  appeared 
intact,  but  surrounded  with  diseased  tissue.  I  sent  brain  and 
globes  to  Dr.  A.  Alt,  of  St.  Louis,  who  will  give  the  result  of 
his  investigations. 

Additional  Remarks. 
15 y  adolf  alt,  m.  d. 


1  saw  Mr.  K.  R.,  the  patient  of  Dr.  Wick,  for  the  first  time 
May  <*»,  lSSIi.  The  conditions  were  then  as  above  staled,  L.  E. 
V.  =0.  The  ophthalmoscope  revealed  a  very  slightly  oedema- 
tons  outline  of  the  papilla,  which  itself  was  hypenemic.  The 
retinal  arteries  were  very  thin.  The  R.  E.  showed  nothing 
pathological.    The  question  which  arose  was  whether  we  had  to 
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deal  with  a  simple  retrobulbar  neuritis,  or  an  intracranial  affec- 
tion. The  frequent,  almost  continued,  headaches  he  complained 
of  rather  pointed  to  a  cerebral  disease.  Yet,  the  absolutely  nor- 
mal appearance  and  vision  of  the  right  eye,  seemed  to  speak 
against  anything  like  a  cerebral  tumor. 

I  made  a  trial  injection  of  gr.  -n,-  of  strychnia?  subnitrate,  after 
which  he  had  at  least  a  distinct  perception  of  a  candle  light  close 
to  the  eyeball.  (I  may  here  state,  that  in  another  case  of  un- 
doubtedly cerebral  tumor  with  a  high  degree  of  optic  neuritis  and 
seemingly  total  blindness,  several  such  subcutaneous  injections 
of  strychnia,  brought  vision  temporarily  up  from  0  to  -cfc-. 
This  patient  soon  after  died  from  her  tumor.) 

The  history  of  the  case,  as  given  by  Dr.  Wick,  made  it  soon 
plain  enough,  that  we  undoubtedly  had  to  deal  with  a  cerebral 
disease,  but  the  extremely  rapid  growth,  which  became  mani- 
fest by  the  invasion  of  the  orbits  and  the  rapidly  progressing 
exophthalmus,  was  rather  startling. 

The  specimen,  so  kindly  sent  to  me  by  Dr.  Wick,  showed 
that  the  tumor,  after  having  destroyed,  the  anterior  lobes  of  the 
brain,  the  thalami  optici  and  the  chiasma  nervorum  opticorum, 
had  broken  through  the  walls  of  the  orbit  and  filled  the  orbital 
cavities.  Both  optic  nerves  were  thus  embedded  in  the  tissue  of 
the  neoplasm.  Near  the  eyeball  the  tumor  has  not  invaded  them, 
but  for  the  distance  of  about  one-half  inch  from  what  would  cor- 
respond to  the  apex  of  the  orbit  towards  the  eyeball,  both  optic 
nerves  are  invaded  by  the  elements  of  the  tumor,  and  the  nerve 
fibre  bundles  are  greatly  diminished  in  number  and  size,  or,  in 
other  portions,  have  totally  disappeared.  The  oibital  portion  of 
the  tumor  shows  a  great  many  blood  vessels.  The  right  eyeball 
shows  a  necrosis  ulcer  of  the  cornea,  which  is  just  ready  to  break 
through.  The  left  cornea  is  also  ulcerated,  but  has  been  per- 
forated; the  iris  has  prolapsed,  the  crystalline  lens  is  wanting, 
and  the  retina  is  totally  detached. 

The  elements  of  the  tumor  are  uniformly  medium  sized  round- 
cells,  among  which  lies  here  and  there  a  giant-cell.  There  is  an 
abundance  of  capillaries  in  some  portions,  and  in  others  an  al- 
veolar arrangement  of  the  cells  caused  by  tracts  of  dense  connec- 
tive tissue.    The  oibital  portion  contains  a  great  many  micro- 
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scopical  spiculse  of  bone-tissue,  which  are  the  remnants  of  the 
orbital  walls,  and  not,  1  think,  newly  formed,  since  they  are 
only  surrounded  by  the  round-cells  of  the  tumor,  and  no  osteo- 
blastic cells  are  to  be  found. 

The  anatomical  diagnosis  would,  therefore,  be  round-cell-sar- 
coma. 

The  histological  changes  in  the  tissues  of  the  eye-balls  are  of 
no  particular  interest. 

The  interesting  features  of  the  case  are  the  rapid  and  enormous 
growth  of  the  neoplasm,  especially,  if  we  take  into  consideration 
what  an  obstacle  had  to  be  overcome  in  the  shape  of  the  bony 
walls  of  the  orbits,  before  these  cavities  could  be  invaded,  and 
the  fact,  that  blindness  had  occurred,  before  any  very  noticeable 
degree  of  choked  disc  had  had  time  to  make  its  appearance. 
This  latter  fact  would  seem  to  prove  that  the  tumor  originated 
in  or  very  near  one  of  the  optic  nerve  tracts  (pi'obably  the  thai- 
anus  opticus).  Yet,  there  was  no  hemianopia  of  the  right  eye  even 
at  the  time  when  I  examined  the  case. 
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CLINICAL  OBSERVATIONS. 


BY  DR.  PAUL  B.  WALDMAN,  READING,  PA. 


I.  Astigmatism  after  Tenotomy  of  the  Internal  Rectus. 
— Miss  A.  Y.,  set  18  years,  presented  herself  Nov.  1,  1885  with 
convergent  strabismus  of  the  left  eye.  Upon  examination  of  the 
vision  and  refraction,  the  following  result  was  obtained. 

R.  V.  =  M  +;E. 

L.  V.  =  Fingers  at  eighteen  inches.  No  improvement  with 
glasses. 

Ophthalmoscopically  the  left  eye  has  H.  =  2  D. 
Under  atropia  R.  V.  =  \^  w.  +  5  D. 

Tenotomy  was  performed  on  the  squinting  eye  on  Nov.  5, 
and  on  the  right  eye  Dec.  11,  with  straight  eyes  as  a  result. 

On  June  20,  1886,  she  presented  herself,  stating  that  since  the 
operation  she  could  not  see  as  well  for  distance  as  before  the  op- 
eration, and  that  she  was  unable  to  perform  near  work  with  com" 
fort.  Upon  examination  it  was  found  that  marked  astigmatism 
existed,  viz. 

R-  V.  =  if,  i$  +  w.  —  1  D.  cy.  ax.  180°. 

I  am  unable  to  state  in  what  proportion  of  cases  astigmatism 
follows  tenotomy,  but  am  inclined  to  think  it  would  be  found 
to  exist  more  frequently  after  free  tenotomies,  if  looked  for;  i.  e. 
astigmatism  of  less  degree  than  in  the  above  case,  probably  from 
.25  to  .5  D. 

II.  Eserine  Salicylate  in  Accommodative  Asthenopia. — 
We  often  meet  cases  in  which  the  symptoms  of  asthenopia  con- 
tinue (perhaps  in  not  so  marked  a  degree)  after  they  have  been 
fitted  with  suitable  glasses.  I  refer  to  cases  without  any  disturb- 
ance of  the  general  health,  or  insufficiency  of  the  recti  muscles; 
the  trouble  apparently  being  due  to  a  want  of  tone  in  the  ciliary 
muscle  or  its  nerve  supply. 

For  some  time  I  have  been  using  salicylate  of  eserine  in  addi- 
tion to  suitable  glasses,  in  these  cases,  and  with  marked  success. 
1  use  from  one-half  to  three-fourths  of  a  grain  dissolved  in  one 
ounce  of  a  saturated  solution  of  boracic  acid,  as  a  collyrium  at 
bed  time;  being  guided  by  the  sensitiveness  of  the  patient. 
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The  remedy  seems  especially  indicated  where  the  pupils  are 
large  and  sluggish.* 

III.  Profuse  Hemorrhage  During  the  Operation  of  Ex- 
enteratio  Bulbi. — E.  M.,  set.  29  years,  a  robust  and  healthy 
man;  has  never  had  more  than  perception  of  light  in  the  right 
eye. 

On  July  18,  1886,  he  received  an  injury  from  a  large  piece  of 
iron  striking  the  eye.  He  was  treated  elsewhere  until  he  pre- 
sented himself  to  me  on  Aug.  10,  with  symptoms  of  sympathetic 
irritation. 

Besides  atropine  and  hot  fomentations,  I  gave  him  a  hypoder- 
mic injection  of  pilocarpine  daily,  with  slight  improvement. 
The  eye  then  remaining  in  the  same  condition,  I  advised  removal 
of  the  anterior  part  of  the  globe,  and  wiping  out  its  contents,  to 
which  he  readily  consented. 

On  Aug.  25,  I  performed  the  operation  of  exenteratio  bulbi. 
There  was  no  unusual  bleeding  until  I  began  to  tear  the  choroid 
from  the  sclerotic,  when  profuse  arterial  haemorrhage  set  in, 
necessitating  the  completion  of  the  operation  while  the  haemor- 
rhage continued.  Cold  and  pressure  were  then  applied,  which 
checked  the  flow  of  blood.  I  estimated  the  loss  of  blood  to  have 
been  about  ten  times  that  occurring  during  an  ordinary  enuclea- 
tion. 

The  eye  made  a  good  recovery  with  a  favorable  stump. 

*The  use  of  myotics  in  those  conditions  lias  some  five  years  ago  been  ad 
vocated  by  Dr.  John  Green  of  this  city  in  a  paper  read  before  the  Amer- 
ican Ophthalmologieal  Society.  (Editor). 
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KETINOSCOPY    IN  EXTREME  DEGREES  OF 
AMETROPIA. 


J.   H.   THOMPSON.   M.   D..   KANSAS  CITY. 


By  far  the  most  difficult  chapter  of  ophthalmology  is  the  one 
on  refraction  and  accommodation  of  the  eye.  Thanks  to  the 
labor  of  Donders.  and  others,  the  specialist  to-day  is  better 
prepared  to  remedy  the  different  errors  of  refraction,  and  in 
many  instances  able  to  appreciate  the  danger  and  annoyances 
such  abnormalities  may  occasion.  To  properly  fit  a  pair  of 
glasses,  or  spectacles,  is  indeed  an  art.  even  if  it  be  a  in  simple 
case  of  hypermetropia.  But  to  correct  by  lenses,  either  simple  or 
compound,  the  different  grades  and  characters  of  nearsighted- 
ness, so  that  comfort  is  secured  and  the  danger  of  progression 
removed,  is  an  accomplishment.  Such  a  task  is  often  extreme- 
ly difficult;  without  the  aid  of  the  ophthalmoscope  it  is  well-nigh 
impossible.  As  a  rule,  high  degrees  of  myopia  cannot  be  meas- 
ured by  that  instrument:  we  may  approximate  the  amount  of 
error,  but  cannot  be  certain  that  our  measurement  is  exact.  In 
many  instances  this  method  of  estimating  the  error  of  refraction 
is  more  than  difficult,  because  myopia  greater  than  \  is  usually 
complicated  by  regular,  less  frequently  by  irregular,  astigma- 
tism, and  as  a  rule  such  eyes  arc  amblyopic  to  a  varying  degree. 
I  think  1his  is  }ret  more  apt  to  be  the  case  in  high  degrees  of 
hypermetropia.  In  theory,  it  is  possible  to  make  an  accurate 
measurement  of  such  conditions,  but  in  practice,  we  all  know 
it  is  very  different.    The  same  elements  of  uncertainty  meet  us 
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if  we  attempt  to  measure  ametropia  of  a  high  degree  by  trial- 
lenses  and  test-types.  What  I  have  said  of  measuring  the  re- 
fraction with  the  ophthalmoscope  is  equally  as  true  for  this 
method.  The  cause  of  the  difficulty  lies  in  the  amount  of  urn 
blyopia  usually  found  in  high  degrees  of  ametropia.  If  f  £ 
vision  is  to  be  considered  the  only  indication  of  correctness,  a 
very  large  per  cent,  of  myopes  must  wear  unsuitable  glasses, 
and  in  consequence  would  be  in  danger  of  progression  and  insid- 
ious intra-ocular  inflammations.  In  fine,  I  mean  to  insinuate, 
that  it  is  impossible  in  many  cases  of  high  degrees  of  myopia  or 
hypermetropia  to  find  the  exact  degree  of  refraction  by  the 
methods  generally  in  use;  that  in.  myopia,  (either  simple  or 
compound),  uncertainty  often  leads  to  an  only  approximate  cor- 
rection by  glasses,  and  guessing  in  this  regard  is  not  only 
annoying  to  the  surgeon  but  harmful  to  the  patient.  In  the 
Section  on  Ophthalmology  and  Otology  at  the  last  meeting  of 
the  American  Medical  Association,  Dr.  Jackson,  of  Philadel- 
phia, presented  a  paper  on  "Retinoscopy."  In  the  discussion,  I 
made  the  remark  that  I  believed  that  method  of  investigation 
would  prove  of  great  value  in  measuring  the  refraction  accurate- 
ly in  cases  in  which  with  the  ophthalmoscope  and  trial  lenses  we 
were  uncertain. 

The  method  of  "Retinoscopy"  is  somewhat  new.  and  of 
course  by  some  will  be  extolled  beyond  all  others  in  the  fitting 
of  glasses.  I  am  inclined  to  believe  that  it  will  be  abused  by 
being  practiced  on  all  eases,  and,  contrary  to  the  opinion  of  some, 
I  do  not  think  in  general  use  it  will  prove  advantageous.  In 
loiv  degrees  of  ametropia  it  is  not  only  tedious,  but  even  not  so 
certain  or  convenient  as  either  the  ophthalmoscope,  or  test- 
lenses.  It  is  in  very  high  degrees  of  ametropia  that  retinosco- 
py is  of  the  greatest  value.  Inasmuch  as  by  this  method  we  can 
dispense  with  the  help  of  the  patient,  and  inasmuch  as  the  depth 
or  shallow  ness  of  the  eyeball  is  an  aid  rather  than  a  detriment  to 
its  practice,  I  am  convinced  that  it  will  not  be  long  before  the 
"shadow  test"  will  be  universally  used  in  these  cases.  As  a 
supplement  to  these  remarks  I  desire  to  report  three  eases  of  ex- 
treme myopia  measured  by  this  means. 
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Compound  Myopic  Astigmatism. 
Case  1."  Miss  DcC.,  age  26. 

The  patient  stated  that  when  a  young  girl  she  could  see 
well  (?)  Then  at  school  she  had  no  trouble  to  read  or 
take  part  in  the  blackboard  exercises.  When  about  ten  years 
old,  she  found  that  her  eyes  began  to  fail  her.  and  that  she  was 
compelled  to  use  glasses  for  distant  vision.  The  spectacles  she 
changed  frequently,  rinding  that  it  became  necessary  to  get 
stronger  ones  at  short  intervals;  finally  the  strongest  failed  to 
suit  her.  She  visited*  a  specialist,  but  the  spectacles  he 
ordered  caused  so  much  discomfort  that  they  were  discarded. 
Finally,  it  became  impossible  for  her  to  sew,  or  read  longer  than 
a  few  minutes  at  a  time.  When  the  lady  consulted  me  the 
pupils  were  moderately  dilated.  Her  eyeballs,  from  external 
appearance,  did  not  seem  to  be  elongated.    Motility  good. 

I  tried  to  find  the  degree  of  myopia  by  trial  lenses,  but  be- 
cause of  the  astigmatism  and  the  large  amount  of  amblyopia 
I  could  not.  I  again  made  an  attempt  after  having  instilled 
atropia,  but  the  best  I  could  get  her  vision  to  was  L|-"-x.  I 
could  not  measure  the  refraction  with  the  ophthalmoscope,  for  I 
must  admit  my  inability  to  see  the  fundus  distinctly  when  the 
myopia  is  greater  than  ^.  Even  if  I  could  have  done  so,  the  astig- 
matism in  this  case  would  have  made  it  well  nigh  impossible. 
There  was  large  posterior  staphyloma  with  patches  of  pigment 
scattered  about  the  edge.  Otherwise  the  interior  of  the  eyes  was 
normal.  Because  of  the  rapid  progression  it  was  imperative  that 
the  exact  condition  of  refraction  should  be  known.  I  now  tried 
retinoscopy,  and  in  a  very  few  minutes  I  found  a  compound  nvy- 
opic  astigmatism — 14  D.  3  —  3.5D.cyl.  over  180°,  same  in  both 
eyes.    Thus  combined  glasses  gave  a  vision  of 

I  prescribed— 10  D.  C —3.5  D.  oyl.  180°  for  distance;  — 
7  D  3 — 3.  5.  cyl.  180°  for  reading.  These  spectacles  gave  satis- 
faction, although  the  total  myopia  was  not  corrected.  1  thought 
it  best  to  be  on  the  safe  side,  even  at  a  slight  sacrifice  of  distinct 
vision. 

Compound  Myopic  Astigmatism. 
Case  No.  II. — Mary  M.,  set.  IT.    Nothing  unusual  in  the  ap- 
pearance of  the  eyes  other  than  a  moderate  dilatation  of  the  pu- 
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pils.  On  account  of  a  marked  degree  of  amblyopia  the  face  had 
a  rather  foolish  expression,  otherwise  the  girl  was  in  a  good  con- 
dition, both  mentally  and  physically.  She  said  she  never  saw 
distinctly,  and  within  the  last  two  years  vision  had  grown  much 
worse.  Reading  and  sewing  caused  pain ;  all  nearwork  was 
badly  done  because  of  the  increasing  blindness.  Several  persons 
had  given  her  glasses  but  none  fitted  her.  The  inverted  picture 
of  the  fundus  showed  posterior  staphyloma,  slight  pigment  al- 
terations, but  no  sign  of  acute  trouble  either  in  the  choroid  or  re- 
tina. It  was  impossible  to  make  out  any  of  the  details  by  the 
direct  ophthalmoscopic  observation.  1  could  see,  however, 
that  there  was  considerable  astigmatism.  With  trial  lenses, 
simple  or  compound,  the  examination  was  very  unsatisfactory. 
There  was  so  much  amblyopia,  that  Jc-  was  the  best  vision  I  could 
produce.  On  account  of  the  extreme  degree  of  myopia  and  the 
comparative  blindness,  I  felt  it  was  very  necessary  to  know  the 
exact  refraction.  Retinoscopy  gave  it  in  five  minutes.  Both 
eyes:  — 12  D.32.5  D.  cyl.  180°.  After  atropia  reads  at  8  inches, 
with  —  7D.  3  — 2-4  D.  cyl.  180°.  Advised  to  keep  up  the  atro- 
pia for  one  month.  Prescribed  compound  glasses  fully  correct- 
ing ametropia  for  distance.  These  glasses  gave  satisfaction,  and 
can  be  used  for  hours  without  pain  or  annoyance. 


Compound  Myopic  Astigmatism. 

Case  III. — Master  L.,  set.  13. — From  the  number  of  the  glass 
the  young  man  wore  when  he  entered  my  office  and  that  which 
lie  accepted,  1  was  inclined  to  think  that  he  had  either  been 
very  badly  fitted,  or  that  then;  had  been  dangerous  progression 
in  his  myopia.  He  said  that  six  months  ago  his  spectacles  fitted 
him,  and  that  at  first  he  saw  quite  well  ( ? ),  but  of  late  his  vi- 
sion had  grown  rapidly  worse.  Because  of  extreme  amblyopia 
or  much  irregularity  in  the  astigmatism.  I  could  not  satisfy  my- 
self with  the  trial  lenses  with  regard  to  the  exact  refraction.  To 
see  the  fundus  and  measure  the  refraction  with  the  ophthalmo- 
scope was  simply  impossible.  I  then  tried  retinoscopy,  and 
found  —7,  0  D.  3 — O  D.  cyl.  axis  180°.  This  combination 
made  V  =  jJ".      No  other  glasses  would  do  as  well.     I  ordered 
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— 7,  D.  3  — 5.  0  D.  cyl.  180°  for  distance,  and  advised  that  the 
eyes  be  absolutely  rested  for  one  year. 

These  three  cases  I  have  reported  because  I  believe  they  fully 
demonstrate  the  usefulness  of  retinoscopy.  I  am  not  enthusias- 
tic over  this  method  of  examining  the  refraction,  but  I  do  be- 
lieve, that  in  some  cases  of  ametropia  and  in  some  respects,  this 
is  the  best  means  we  have  to  secure  a  perfect  measurement  and 
correction. 


Review. 
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Review. 

a  compend  of  the  eye;  including  refraction  and  surgical  op- 
ERATIONS. By  L.  Webster  Fox,  M.  D.,  and  G.  M.  Gould,  A.  B.,  Phila- 
delphia, P.  Blakistori,  Son  &  Co. 

We  have  received  an  advance  copy  of  this  little  quiz-compend 
with  the  above  title,  which  has  for  authors  two  of  our  collabo- 
rators, and  is  No.  8  of  a  series  of  quiz-compends  published  by  the 
firm  of  Blakiston. 

It  gives  in  a  very  condensed  and  clear  form  the  most  necessa- 
sary  points  on  the  subjects  it  treats  upon.  The  text  is  well  ar- 
ranged and  subdivided.  It  has,  furthermore,  a  great  many  ex- 
cellent illustrations,  which  heighten  its  value  for  the  student,  to 
whom,  we  think,  the  little  book  is  especially  to  be  recommended. 

There  is  a  number  of  points  in  it  with  which  we  cannot  quite 
agree,  but  which  on  the  whole  do  not,  therefore,  detract  any  of 
the  value  of  the  little  work,  which  in  many  places  shows  the 
originality  of  its  authors. 

The  authors,  for  instance,  say:  '"Epilation  should  be  repeat- 
edly tried  for  distichiasis  and  trichiasis  before  trying  the  surgi- 
cal operations."  Why? — -They  recommend  to  slit  the  lower  ca- 
naliculus in  dakryocystitis.  We  think  the  upper  one  prefera- 
ble.— They  call  military  and  Egyptian  ophthalmia  a  synonym 
of  purulent  conjunctivitis,  but  never  mention  these  names  as 
synonyms  of  trachoma,  where  they  more  properly  belong,  al- 
though a  chronic  purulent  conjunctivitis  with  the  formation  of 
follicles  has  also  been  given  these  names. — The  passage  on  diphthe 
ritic  and  croupous  conjunctivitis  does, it  seems  to  us,not  do  justice 
to  these  important  forms  of  conjunctivitis.— In  the  treatment  of 
trachoma  sulphate  of  copper,  the  most  reliable  remedy  in  our 
opinion,  is  not  even  mentioned,  and  in  the  less  malignant  lupus 
alum  crayon  is  recommended,  which  wc  think  not  worth  the 
mentioning. — The  authors  make  a  distinction  between  hysus, 
tumors,  epitheliomata  and  sarcomata  of  the  conjunctiva.    This  is 
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probably  a  slip  of  the  pen.  — They  say  that  anterior  synechia 
rarely  happens,  except  in  injuries.  Ulcers  of  the  cornea  seem 
to  have  been  forgotten. 

The  authors  think  pyramidal  cataract  rarely  congenital.  The 
general  opinion  is,  that  it  is  mostly  so.  Nor  lies  the  exudative 
material  which  forms  the  cone  upon  and  outside  of  the  anterior 
lens  capsule,  as  the  authors  state;  on  the  contrary,  it  is  always 
enclosed  within  the  lens-capsule. 

The  only  treatment  given  for  detachment  of  the  retina  is  the 
tap] ting  of  the  sclerotic. 

No  other  method  of  cystotomy  is  mentioned  but  a  quadrilat- 
eral one. 

The  consequences  of  the  presence  of  a  foreign  body  in  the  vi- 
treous are  said  to  be  in  the  following  order:  hyalitis,  glaucoma, 
retinal  detachment  and  even  sympathetic  ophthalmia. 

We  herewith  draw  the  attention  of  the  authors  to  these  differ- 
ent points  selected  at  random,  because  we  think  their  correction 
will  enhance  the  value  of  the  second  edition  which,  we  heartily 
wish,  will  soon  follow  this  first  one.  Alt. 
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RETINAL  INSENSIBILITY  TO  ULTRA-VIOLET  AND 
INFRA-RED  RAYS. 


BY  L.  WEBSTER  FOX.  M.  D. ,  AND  GEO.  M.  GOULD,  A.  B. 


We  have  received  from  numerous  friends  and  correspondents 
many  queries  concerning  the  questions  discussed  in  our  articles 
in  the  July  and  September  numbers  of  this  journal,  and  they 
are  nearly  all  connected  with  an  indistinctness  or  entire  misap- 
prehension of  the  real  character  and  extent  of  the  relative  ener- 
gies of  different  parts  of  the  spectrum;  there  appears  to  be  a 
want  of  clearness  as  to  the  essential  nature  of  the  retinal  stim- 
ulus, and  this  indefiniteness  seems  to  sum  itself  up  in  the  ques- 
tion, 'Why  does  the  retina  fail  to  respond  to  the  ultra-violet  and 
the  infra-red  ethereal  vibrations  ?"  To  avoid  the  labor  of  re- 
peating much  the  same  answer  to  many, we  beg  the  reader  to  ex- 
cuse the  intrusion  of  another  communication  in  which  we  desire 
to  give  a  resume  of  relevant  facts,  and  such  hints  of  explanation 
as  with  the  existing  state  of  science  seem  possible. 

Limits  of  Ethereal  Wave-lengths  thai'  Have  been 
Studied. 

A  glance  at  Fig.  I1  shows  the  measurements  of  the  waves  that 

lThe  illustrative  cuts  accompanying  this  article  arejninted  from  plates 
kindly  loaned  us  by  Prof.  Langley  and  the  proprietors  of  the  American 
Journal  of  Science.  Our  indebtedness  to  Prof.  Langley  and  his  most  val- 
uable researches  is  too  evident  to  require  notice.  But  our  own  gratitude 
to  that  eminent  scientist  is  only  a  small  fraction  of  that  given  him  by 
science-lovers  in  general  and  light-students  in  particular. 
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have  been  studied.  The  figures  J,  2,  3,  etc.,  give  the  wave-length 
in  micron^  (;/),  or  one-hundred  thousand th- of  a  millimetre;  the 
heights  of  the  curved  lines  give  the  relative  values  in  heat  Units 
or  the  relative  absolute  energies  of  the  different  spectra  com- 
pared. The  visible  jmd  invisible  solar  spectrum  is  the  first  to  the 
left  and  extends  from  wave-lengths  of  a  size  of  about  one-third 
of  a  micron  to  those  nearly  three  in  length.  The  other  curves 
represent  the  vibrations  proceeding  from  terrestrial  bodies  heated 
to  the  degrees  indicated.  The  first  and  most  interesting  fact 
that  appears  from  this  extremely  condensed  representation  is  the 
discovery  it  shows  of  the  extension  of  our  knowledge  of  wave- 
lengths into  regions  hitherto  unknown.  "We  now  have  knowl- 
edge of  undulations  eight  times  the  lengths  known  to  Newton; 
and  this  is  due  entirely  to  Prof.  Langley  and  his  marvelous  bo- 
lometer, by  whose  aid  he  measures  a  degree  of  disturbance  less 
than  the  i-o-ottotj-tto part,  a  delicacy  of  estimation  so  utterly 
beyond  comprehension  as  to  seem  fabulous.  The  approximate 
estimate  of  minimum  value  assignable  to  the  longest  wave 
recognized  by  the  bolometer  in  any  heat  from  a  rock-salt  prism 
is  given  as  0.030  (units  of  a  mm.)  whilst  the  length  of  the  short- 
est sound-wave  corresponding  to  the  highest  musical  note  per- 
ceptible by  the  human  ear  (about  48.000  vibrations  per  second) 
is  14.0.  So  that,  though  the  gulf  between  the  shortest  atrial  un- 
dulation and  the  longest  known  ethereal  is  still  a  wide  one,  it  is 
far  Jess  than  before,  and  practically  inconsiderable  and  uninter- 
esting, except  to  the  student  of  physical  geography. 

The  smallest  waves  that  have  been  measured  are  the  extreme 
rays  from  aluminum  in  the  induction  spark, estimated  at  0,185  ft. 
Of  the  solar  radiations,  the  shortest  that  penetrates  our  atmos- 
phere is  0.29  //.  The  shortest  visible  to  the  naked  eye  is  0.35 
though  by  the  aid  of  the  fluorescent  eye-piece  of  Soret,  by  pho- 
tography and  quartz  trains,  vision  has  of  late  been  greatly  extend- 
ed. The  longest  Vvaves  to  which  the  retina  responds  are  about  0.81 

and  the  longest  solar  vibrations  that  penetrate  our  atmosphere 
are  2.7  /'.  Thus  we  see  that  the  range  of  vision  (from  .35  fi  to 
.81  ,")  is  a  little  over  one  octave.  All  this  is  roughly  shown  in  the 
figure  (I)  referred  to.  Let  us  now  spread  the  solar  spectrum 
out  so  to  study  it  more  exactly.    This  is  done  in  FlG.  II: 


Retinal  Insensibility. 
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The  Normal  Solar  Spectrum 

is  here  extended  .so  that  we  have  in  about  12  inches  a  graphic 
delineation  of  what  was  before  crushed  mto  one-twelfth  the 
space  for  purposes  of  comparison.  In  this  way  we  get  a  com- 
parative view  of  relative  values  of  the  visible  and  invisible  spec- 
tra. At  this  point  it  may  be  well  to  throw  in  a  word  of  ex- 
planation as  to  the  unit  of  measurement  used,  or  of  the  proper 
meaning  to  be  attached  to  the  broken  curve;  it  represents  the 
abstract  kinetic  value  or  absolute  energy  contained  in  the  radia- 
tions apart  from  all  considerations  of  the  receiving  substance. 
Much  of  the  confusion  existing  concerning  these  questions  ari- 
ses from  many  misleading  or  positively  absurd  diagrams  in  old 
text-books  or  articles  devoted  to  the  "  plebification"  of  knowl- 
edge concerning  these  matters.  It  is  now  agreed  that  the  kine- 
tic value  of  all  ether  waves  is  measurable  in  terms  of  heat,  and 
that  the  greatest  energy  of  the  spectrum  is  in  yellow;  at  high 
noon  it  is  about  wave-length  0.55  //,  whilst  about  sunset  it  is 
near  wave-length  0.65  owing  to  the  increased  absorption 
of  the  shorter  waves  by  the  greater  thickness  of  the  at- 
mospheric layer.  The  difference  of  effect  produced  by  an  imping- 
ing series  of  ether-waves  arises  solely  from  the  merely  accidental 
nature  of  the  receiving  medium.  The  energy  of  the  ultra-violet 
rays  is  so  small  as  to  be  almost  infinitesimal,  but  because  these 
rays  happen  to  correspond  in  beat  to  the  vibrational  frequency  of 
the  molecules  of  the  haloid  salts  of  silver,and  the  highly  impor- 
portant  consequences  resulting  therefrom  in  the  art  of  photog- 
raphy, their  importance  in  an  absolute  or  in  a  visual  sense  has 
been  greatly  overestimated.  It  is  a  startling  fact  that  a  photo- 
graph can  be  taken  by  the  aid  of  these  vibrations  in  a  room  ab- 
solutely black  and  without  light  to  a  normal  eye.  It  has  been  a 
popular  fashion  toeall  these  rays  actinic,  and  the  infra-red,  "heat" 
waves;  those  be  tween,  "light"  waves.  But  every  ray  whatsoever 
is  a  heat  ray,  and  the  rays  producing  the  greatest  heat  are  pre- 
cisely those  producing,  when  falling  upon  the  retina,  the  greatest 
visual  effect.  The  energy-cure,  the  heat-curve,  and  the  light-curve 
are  in  great  part  identical,  and  the  apex  of  this  curve  is  about 
wave-length  0.55, great  as  shown  in  the  diagram.  Thus  a  nomen- 
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clature  that  does  not  presuppose  any  theories  or  unconsciously 
mislead  the  mind,  is  to  call  these  three  divisions  hy  the  simple 
names,  ultra-violet,  light,  and  infra-red. 

Relative  Energies  of  the  Three  Divisions. 

The  kinetic  value  of  the  ultra-violet  rays  is  for  our  purpose 
too  insignificant  to  consider.  It  is  estimated  to  be  not 
that  of  the  infra-red  rays.  The  enormous  importance  of  these 
last  has  been  unnoticed  because  of  the  great  compression  of 
these  rays  by  the  prism,  and  the  inability  hitherto  of  scien- 
tists to  measure  their  values.  At  the  present  time,  however, 
this  portion  of  the  suns  rays  is  estimated  to  include  nearly  %  of 
the  total  energy  of  the  solar  radiation  penetrating  our  atmos- 
phere.   The  exact  figures  are  given  as  follows: 

Luminous  and  ultra-violet  energy.  0.368. 

Infra-red  energy,   0.632. 

1.000 

The  Influence  of  Atmospheric  Absorption. 

This  is  a  highly  important  point,  and  needs  careful  considera- 
tion. In  a  word,  the  breaks  and  sudden  dips  of  the  energy- 
curve  shown  in  the  figure  are  due  to  the  varying  powers  of  ab- 
sorption exercised  by  the  solar  or  telluric  atmospheres  upon  the 
rays  in  their  passage  through  them.  Speaking  generally,  the 
absorption  increases  with  the  decrease  of  the  wave-length,  view- 
ing the  spectrum  as  a  whole,  though  there  are  local  regions  of 
exceptional  absorption.  The  extent  of  the  atmosphere's  absorb- 
ent power  upon  the  infra-red  rays  is  strikingly  shown  in  the 
jagged  peaks  and  chasms  of  the  line  all  the  way  from  Fraun- 
hofer  line  A.,  near  the  limit  of  visibility,  to  the  end  of  the  solar 
spectrum.  Considering  the  visible  spectrum  only,  it  is  found 
that  in  penetrating  our  atmosphere  the  light  rays  suffer  a  rela- 
tively larger  loss  than  the  infra  red.  The  atmosphere  is  also  a 
better  transmitter  for  the  light-rays  in  the  winter-season.  The 
general  effect  of  this  atmospheric  function  is  to  move  the  max- 
imum energy-point  of  the  spectrum  toward  the  red-end,  so  that 
our  atmosphere  plays  the  part  of  an  orange  or  reddish  glass. 
The  larger  particles  of  the  great  dust-  and  vapor-shell  surround- 
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ing  our  globe  produce  a  general  absorption,  rendering  tbe  whole 
spectrum  less  bright  and  less  hot;  with  infinite  degrees  this  man- 
ner of  absorption  passes  into  what  may  more  specifically  be 
called  molecular,  producing  the  dark  telluric  lines 
of  the  spectrum  The  number  of  these  lines  increases  rapidly 
from  noon  till  at  sunset  the  spectrum  is  crowded  with  them.  In 
ascending  a  mountain  many  of  the  telluric  lines  fade  out  even  from 
the  spectrum  of  high-noon  at  sea-level.  We  get  nearly  as  much 
light  from  the  sky  on  an  average  as  from  the  sun  direct,  and  the 
total  value  of  this  absorbent  power  of  the  atmosphere  is  concluded 
by  Prof.Langley  to  be  as  high  as  40  per  cent.,  double  the  estimate 
of  all  previous  investigators.  If,  then,  we  could,  with  our  eye  as 
at  present  constructed,  rise  above  ouratmosphere,  the  sun  would 
appear  distinctly  blueish.  because  the  maximum  energy-point  of 
the  spectrum  would  at  this  elevation  be  in  the  (at  present)  green 
part  of  the  spectrum,  our  white  light  being  a  compound  of  only 
a  part  of  the  visible  solar- rays,  many  of  the  longer  ones  having 
been  quenched  by  the  atmosphere  acting  like  ever-present  red- 
dish semi-transparent  spectacles.  Fig.  Ill  gives  a  representation 
of  the  energy  or  heat  curves  of  the  visible  spectrum,  1,  outside 
our  atmosphere;  2,  within  the  same  at  noon,  and  3,  just  before 
sunset.  The  apex  of  the  curve  is  seen  to  be  farther  toward  A. 
witli  each  increase  of  atmospheric  depth.  Beyond  our  atmosphere 
it  is  at  about  wave-length  0.50  m,  whilst  at  noon  and  evening 
at  sea  level,  it  is,  as  we  have  scon,  at  about  0.55  and  0.65^respec- 
tively.  It  should  be  borne  in  mind  that  though  the  light  rays 
sutler  a  far  larger  relative  absorption  than  the  infra-red,  the  apex 
of  the  curve  nevertheless  remains  comparatively  unfissured  and 
is  always  elevated  far  above  any  of  the  peaks  of  the  infra-red 
rays. 

The  Exclusion  prom  Visual  Participation  of  the  Ultra- 
violet and  Infra-Red  Rays 

seems  natural  from  a  glance  at  either  of  these  diagrams,  but  es- 
pecially so  from  the  firsl  and  second.  In  a  sentence,  it  is  be- 
cause the  eye  lias  learned  to  react  to  the  strongest  and  most  con- 
staid  stimulus  or  classes  of  stimuli,  and  has  learned  to  extin- 
guish or  exclude  those  vibrations  that  would  only  confuse  by 
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their  weakness  or  inconstancy.  Consideration  of  the  difficulty 
of  focalizing  rays  of  wide  differences  of  refrangibility  must 
also  not  be  forgotten.  Were  the  extremes  not  shut  out, 
chromatic  aberration  would  certainly  be  more  of  a  disturbance 
than  at  present;  and,  that  the  ' 'difficulty"  is  real  is  also  shown 
e.  ff.,  by  the  fact  of  presbyopia.  The  inelasticity  of  the  lens  is 
complete  before  old  age  is  reached.  First,  as  to  the  ultra-violet, 
the  insignificance  of  the  total  energy  of  these  rays  is  perceived 
by  noticing  the  tiny  curve  and  extent  of  activity  of  these  undula- 
tions figured  in  the  little  triangle  beyond  H.  of  Fig.  II.  Not 
only  is  the  energy  too  inconsiderable  to  produce  sufficient  organic 
reaction  of  the  ocular  mechanism,  as  compared  with  the  adjacent 
red  space,  but  the  varying  quantities  of  such  rays,  resulting 
from  the  ever-changing  remnants  left  over  after  the  absorptions 
of  the  atmosphere  have  been  satisfied,  renders  constancy  of  stim- 
ulus impossible,  and  the  eye  naturally  fails  to  develop  response 
to  stimuli,  or  excludes  them  from  the  retina,  because  they  are  so 
weak  and  capricious.  We  must,  moreover,  not  fail  to  recollect 
the  exaggerated  importance  and  mistaken  supposition  of  extent 
of  the  rays  of  this  part  of  the  spectrum,  naturally  engendered 
by  their  influence  in  photography.  A  line  must  be  drawn  some- 
where by  nature,  and  the  remarkable  fact  seems  to  be  that  the 
violet  rays  should  not  have  been  excluded  from  color-production. 
The  limitation  of  the  chromatic  scale  should  not  be  a  cause  of 
critical  complaint,  but  its  extension  is  rather  a  source  of  delighted 
wonder. 

In  considering 

The  Infra-Red  Kays. 

so  rich  in  the  total  amount  of  energy  and  so  magnificent  in  the 
extent  of  their  wave-lengths,  it  would  at  first  blush  appear  that 
the  preceding  considerations  could  have  no  force  or  application; 
but  this  is  a  mistake.  We  think  exactly  the  same  reasons  suffi- 
cient to  account  for  their  non-participation  in  vision.  Observe 
first,  that  though  three-fifths  of  the  total  energy  of  the  spectrum 
is  in  this  region,  it  is  spread  over  a  space  six  times  as  great. 
Now  it  is  apparent  that  amplitude  of  range  beyond  a  certain  nec- 
essary and  satisfactory  amount,  would  be  of  no  advantage.  How 
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ever  great  a  spendthrift  nature  may  seem  in  certain  directions,  she 
is  still  a  more  niggard  economist  in  others.  Extension  of  the  visual 
function  to  these  regions  would  imply  immense  complication  of 
ocular  and  cerebral  mechanism,  a  complication  and  intricacy  that 
if  in  any  way  possible,  would  hardly  give  any  considerable  ad- 
vantage to  its  possessor. 

In  the  next  place  we  must  note  that  this  great  stretch  is  one 
continuous  succession  of  peaks  and  valleys,  or  in  other  won  Is, 
that  its  energies  are  not  constant  and  regular.  Cool  places  alter- 
nate with  hot  ones,  and  though  the  shorter  wave  infra-red  peaks 
are  as  high  as  some  parts  of  the  visible  curve  upon  the  other 
side,  they  are  not  regularly  so,  and  during  a  fall  of  the  general 
supply  of  the  radiant  energy,  as  in  an  obscure  day.  or  in  the 
morning  or  evening,  these  valleys  would  drop  down  to  a  level 
where  their  maximum  of  energy  would  be  very  small  or  even 
nil.  And  this  matter  of  a  continual  pulsation  of  the  general 
amount  of  the  stimulus  must  be  borne  in  mind.  It  is  not  a  suf- 
ficient argument  to  say  that  the  great  space  from  0.80  to  0.90 
contains  an  energy  as  high  as  that  between  0.40  and  0.50.  Upon 
this  last  side  of  the  curve  there  is  no  valley  at  all,  whilst  just 
within  A  we  have  a  tremendous  one  that  with  diminished  gen. 
eral  illumination  would  make  a  break,  sharp  and  decisive,  be- 
tween the  two  visible  portions.  Natura  non  facit  saltum.  Na- 
ture is  no  giant  such  as  Cruikshank  and  his  fairy  story  picture, 
striding  from  mountain-top  to  top  at  one  step.  The  existence  of 
this  deep  and  canon-like  chasm  at  A  seems  to  us  highly  sugges- 
tive. At  this  point  nature  seems  to  have  called  a  halt,  and  set 
up  there  the  boundary  line  of  visibility.  This  gap  seems  to  have 
served  as  a  legitimate  excuse  to  set  bounds  to  the  hungry  cry  of 
the  organism  for  greater  pre-emption  and  extension. 

Had  this  cool  notch  not  have  existed,  it  is  easily  conceivable 
that  the  retina  might  have  learned  to  react  to  the  stimulus  ex- 
tending so  tar  as  wave-length  95,  or  even  to  the  next  great  cool 
space  at  l.ir>.  had  there  likewise  been  no  such  fall  as  is  seen  at 
0.95.  Hut  the  great  ebb  and  How  of  radiant  energy  every 
twenty-four  hours,  complicated  always,  and  rendered  more 
highly  inconstant  by  the  varying  conditions  of  atmospheric  cloud 
and  dust,  of  shade,  of  vegetation  or  hill,  of  longitude  and  equi- 
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nox — all  these  sources  of  variation  and  inconstancy  served  to 
showthe'hard  tasked  ocular  and  psychic  mechanician  that  he  could 
only  rely  with  confidence  on  that  part  of  the  spectum,  upon  those 
wave-lengths  that,  under  all  conditions,  were  strongest  and  most 
persistent.  His  creatures  had  to  gain  the  best  intimations  possr 
sible  of  external  objects  during  foggy  and  cloudy  days,  in  twi- 
light, moonlight,  nay,  even  by  starlight,  and  at  these  times  the 
reduction  or  even  extinction  of  energy  in  the  infra-red  regions 
would  be  too  great  or  too  common  to  give  such  indications. 
Hence  the  necessity  of  ignoring  them. 

We  spoke  in  metaphor  of  the  task  of  the  creation  of  the  reti- 
nal and  cerebral  response  being  a  difficult  one.  No  anthropo- 
logical or  teleological  arriere-pensee  was  in  our  mind.  We  are 
as  shy  of  that  sort  of  thing  now-a-days,  as  our  fathers  were  fond 
of  it.  What  was  meant  was  simply  this:  None  but  they  who 
have  deeply  studied  and  pondered  the  delicacy  of  the  force  of 
these  ethereal  stimuli,  have  any  but  the  most  absurdly  inadequate 
conception  of  their  almost  infinitesimal  littleness.  Prof.  Row- 
land has  ruled  160,000  lines  to  the  inch  in  his  concave  gratings. 
The  finest  slit  admitting  a  beam  of  light  to  this  grating  is  one- 
fifth  of  a  millimetre  wide,  yet  this  covers  more  than  the  distance 
between  the  two  D  lines,  and  in  this  space  there  are  at  least  a 
dozen  alternations  between  brightness  and  extinction.  The  as- 
tounding sensitiveness  of  the  bolometer  is  far  from  discerning 
the  absolutely  homogeneous  ray.  Now  it  has  been  shown  (by 
Nichols,  Amer.  Jour.  Sci.,  Oct.,  '84.)  that  the  retina  responds  to 
an  exposure  to  rays,  (from  the  pigments  of  a  Maxwell-disk)  last- 
ing only  0.00144  of  a  second.  This  was  the  time  for  yellow, 
and  at  the  brightest  of  three  degrees  of  illumination.  For  red 
the  figures  were  0.00209,  for  violet,  0.00286.  Experiments  with 
spectra  of  the  solar  radiation  are  still  more  remarkable.  B.  O. . 
Pierce,  .Jr.,  (Am.  Jour.  /Sci.,  '83)  found  that  the  largest  displace- 
ment needed  by  any  observer  corresponded  to  a  difference  in 
wave-length  of  about  0.000005  mm.,  the  smallest  to  a  wave-length 
of  about  0.0000005  mm.  In  all  these  cases,  the  extreme  refine- 
ment of  response  is  in  yellow — precisely  where  the  stimulus  is 
strongest,  most  invariable  and  persistent.  But  what  we  wish 
particularly  to  emphasize  is  thai  the  most  trained  imagination 
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can  get  only  the  most  impotent  and  inadequate  fancies  and 
glimpses  of  the  marvelous  sensitiveness  of  the  retinal  mechanism 
that  can  react  to  stimuli  represented  by  the  figures  above  given. 
Was  it  therefore  not  in  reality  a  great  feat  of  the  organic  me- 
chanic, which,  as  dethroned  Deity  we  familiarly  call  Nature, 
Life,  Natural  Selection,  (we  still  compliment  with  capitals — how 
long  will  that  last?)  to  develop  retinal  response,  infallibly, 
swiftly,  to  such  inconceivably  fine  stimuli?  Nothing  else  in 
all  the  domain  of  the  senses  can  be  remotely  compared  with  it, 
and  only  because,  upon  the  quick  perception  of  the  half  hidden 
gleam  of  approaching  teeth,  of  concealed  enemies,  of  disguised 
poisons  and  fruits — only  because,  upon  the  lightning-like  recog- 
nition of  a  thousand  such  subtle  and  ever  varying  indications,  de- 
pended the  safety  and  hourly  existence  of  his  creatures  in  air, 
earth  or  ocean,  only  by  and  under  such  prime  necessities,  could 
the  inconceivable  labor  have  been  accomplished!  One  of  our 
correspondents  is  puzzled  to  understand  why  the  retina  does  not 
react  to  the  ultra-violet  and  infra-red  waves,  the  same  as  carbon 
and  all  ordinary  absorbers.  The  question  implies  a  strange  an- 
alogy and  a  fatal  forgetfulness  of  the  object  of  vision,  the  organic 
needs  to  which  the  eye  ministers,  and  the  organic  means  by 
which  this  functional  activity  has  been  developed.  The  action 
of  any  organic  tissue  whatever,  is  only  the  outcome  and  epitome 
of  its  history.  Chemical  and  mechanical  forces  have,  in  this 
sense,  no  history;  their  reactions  are  always  and  ever  the  same; 
but  the  moment  we  have  to  do  with  that  mysterious  somewhat 
we  call  life,  at  least  in  any  but  its  very  lowest  manifestations, 
that  moment  we  can  predict  the  methods  and  laws  of  its  activity 
only  by  a  knowledge  of  the  history  of  the  organs  through  and 
by  which  it  presents  itself  to  us.  Throw  light  upon  the  sensitive 
plate  of  the  photographer,  and  the  silver  salts  at  once  go  through 
their  paces  utterly  regardless  of  the  past  history  of  that  light, 
whence  it  came,  how  generated,  etc.  But  light  thrown  on  the 
retina  of  an  ant  and  upon  the  retina  of  a  man  is  perceived  as  a 
wholly  different  sort  of  stimulus,  as  Sir  John  Lubbock  has 
shown,  and  light  from  the  pursuing  hunter,  and  the  self-same  qual- 
ity of  light  from  the  coat  of  its  mate  produce  quite  different  results 
somewhere  in  the  receptive  mechanism  of  the  deer.     In  a  word. 
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as  we  have  elsewhere  tried  to  show,  it  seems  strange  that  the 
great  laws  of  evolution  and  natural  selection  should  be  so  per- 
sistently and  successfully  used  to  explain  the  functions  and  re- 
actions of  other  organs,  and  the  visual  activity  be  the  last  to 
which  these  principles  are  applied.  But  that  delightful  class  of 
grubbers  who  have  gone  clean  daft  on  materialism,  and  who 
would,  with  sublimely  comic  impertinence,  explain  life  in  terms 
of  mechanics,  and  analyze  a  maiden's  blush  into 
(CCOoH9GoFeN154S30177  [Hemoglobin]  )+0+(C5Ui3NO  ["Neurine"]  ) 
=X., — Q.E.D. ! — these  philosophers  do  not.  to  be  sure,  need 
even  these  paltry  helps  of  historic  study,  to  demonstrate  truth, 
any  more  than  did  Punch's  Humpty  Dumpty,  "who  sat  on  the 
wall,  to  his  nurse  proving  he  never  could  fall,  etc.  ' 

Besides  the  facts  of  the  weakness  and  inconstancy  of  supply 
of  the  infra-red  rays,  and  barring  also  the  immense  complication 
and  increase  of  retinal  and  cerebral  machinery  it  would  have  ne- 
cessitated, we  may  pertinently  ask  of  what  advantage  to  the 
great  kingdom  of  developing  animal-life  would  it  have  been  if 
retinal  reaction  had  been  extended  to  the  infra-red  rays  ?  All 
existing  objects  become  visible  by  means  of  the  light  rays;  any 
object  that  would  reflect  these  infra  red  rays  already  reflects  the 
rays  of  the  visible  spectrum  in  sufficient  strength  and  variety  to 
give  the  visual  mechanism  full  advices  of  the  existence  and 
qualities  of  the  object.  May  it  not  be  consistently  supposed 
that  the  effect  of  these  infra-red  rays,  if  allowed  to  produce  vis- 
ual result  would  simply  be  productive  of  confusion  ?  The  ob- 
ject of  color  may  generally  be  said  to  be  to  give  evidence  of  the 
qualities  of  objects.  Extension  of  the  color-scale  and  response 
would  not  only  give  no  possible  advantage  to  its  possessor,  but 
it  may  be  certainly  said  that  such  extension  would  assuredly 
disadvantage  its  unfortunate  owner  in  the  struggle  for  existence, 
not  only  by  complicating  the  retinal  machinery,  but  also  by  ren- 
dering the  organism's  response  more  uncertain  and  less  lightning- 
like in  rapidity. 

Do  the  Ultra-violet  and  Infra-red  Vibrations  Reach  the 
Retina  or  Visual  Centers? 

In  this  connection  the  question  arises  as  to  the  means  whereby 
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the  visual  mechanism  rids  itself  of  the  confusion   that  would 
naturally  follow  from  the  influence  of  these  rays  (or  the  impulses 
resultant  from  them)  provided  these  were  allowed  access  to  the 
retina.  It  has  been  suggested  that  the  ocular  media  may  act  as  a 
strainer,  or  filter  to  these  wave-lengths,  quenching  or  absorbing 
their  energies  so  that  they  do  not  in  fact  reach  the  retina.  So  far 
as  we  know  the  only  definite  answer  to  this  question  pertains  alone 
to  the  ultra-violet  undulations.    A  French  scientist,  M.  de  Char- 
donnet  ( Comptes  Rendm,  Tome  96,  p.  144)  utilized  the  power 
that  these  rays  have  to  produce  chemical  changes  in  the  sensitive 
plates  of  the  photographer,  to  test  the  relative  transparency  of 
the  different  ocular  media  of  man  and  the  vertebrates  to  these 
rays.    The  crystalline,  cornea   and  vitreous  were  tested  sepa- 
rately. It  was  found  that  the  adult  crystalline  of  man  quenched 
the  spectral  waves  between  Fraunhofer  lines  L  and  M.    It  re- 
quired a  long  exposure  of  the  plate  to  produce  response  therein 
by  waves  the  length  of  those  of  line  M.    The  vitreous  was  trans- 
parent to  the  rays  between  S  and  s,  the  cornea  permitted  weak 
traces  to  T.    One  or  another   of  the  media  in  animals  was 
opaque    to     rays     beyond     L     or     M     in    the    ox  and 
frog,   X   or  O    in    the    fish,    P    in    the    cat,    R    in  the 
calf,  sheep  and  hog,  S  in  the  turkey  and  owl,  T  or  U   in  the 
hawk.    No  eye  whatsoever  was  found  transparent  to  the  ultra- 
solar  rays1,  or  to  those  shorter  than  T  or  U.    So  far  then,  as  re- 
lates  to  the  human  eye,  it  was  found  that  the  vitreous  and  cor- 
nea were  transparent  to  a  much  greater  extent  of  the  ultra-violet 
rays  than  the  crystalline,  and  the  problem  nan-owed  itself  to  ex- 
periments upon  living  aphakial  eyes.    On  p.  501)  of  the  same  vol- 
ume of  the  Contptex  M.  de  Chardonnet  reports  as  the  results 
of   his    experiments    upon    such     eyes     that     he  found 
the   living   normal     retina  sensitive     to    ultra-violet  waves 
almost     to     S.    Beyond     this,     of     course,     it    was  im- 
possible   to    test  because   the   cornea   and   vitreous  became 
opaque  at  this  point,    It  is  of  interest  to  note  that  the  individ- 
uals thus  experimented  upon  testified  the  suggestive  fact  that 


1  That  is,  to  those  waves  of  the  electric  light  which  are  shorter  than 
any  penetrating  our  atmosphere  from  the  sun. 
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their  impression  as  to  the  color  of  the  ultra-violet  rays  was  that 
it  was  of  a  light  blue  or  a  delicate  grayish  blue  hue.  A  word 
of  explanation  also  as  to  wh}-  people  without  the  crystalline  lens 
do  not  complain  of  the  bluish  tint  of  objects1.  Leaving  out  of 
consideration  the  fact  that  what  habitually  colors  or  changes  the 
proportions  or  averages  of  ra3-s  so  slightly  as  this,  would,  from 
mere  habit,  drop  out  of  conscious  recognition,  it  may  be  re- 
marked that  the  excessive  weakness  and  relatively  small  amount 
of  the  ultra-violet  solar  radiation  reaching  the  eye  would  not.  ex- 
cept perhaps  to  the  sensitive  retina  directly  after  cataract 
operation,  materially  change  the  general  tint  of  a  multitudinously 
compound  mass  of  rays  such  as  naturally  enters  the  eye  at  any 
one  instant.  But  far  more  conclusive  is  the  fact  that  without 
spectacles  there  is  no  emmetropic  localization  of  rays  on  the  re- 
tina, only  a  multitude  of  diffusion  circles;  whilst  with  spectacles 
(which  of  course  are  commonly  worn)  these  ultra-violet  rays  are 
absorbed  by  the  glass  and  never  even  reach  the  cornea.  Paren- 
thetically, it  may  be  noted  that  to  this  circumstance — the  opa- 
city of  glass  to  the  greater  part  of  the  ultra-violet  radiation — is 
probably  due  our  immunity  from  fatigue  and  from  what  would 
be  a  novel  form  of  asthenopia  or  ocular  disease  arising  from 
the  electric  light:  the  incandescent  lamp  being  surrounded  by  a 
film  of  glass  quenches  those  rays  that  in  this  light  are  very  nu- 
merous and  (comparatively)  powerful.  If  this  severe  and  un- 
usual task  were  thrown  upon  the  crystalline,  it  is  reasonable  to 
suppose  a  disturbance  of  its  function  might  probably  result. 

Referring  again  to  the  straining  function  of  the  human  crys- 
talline, M.  J.  L.  Soret  (Comptes.  Tome  97,  pp.  314  and  572) 
finds  that  its  absorbent  power  is  not,  as  first  supposed,  due  to 
the  albuminous  substance,  globuline.  forming  the  mass  of  the 
lens,  but  that  it  is  effected  by  means  of  a  crystalline  substance 
secreted  by  the  lens.  Now.  is  there  not  in  this  fact  evidence  of 
a  >uggestive  and  convincing  kind,  sinee.  as  we  have  seen,  the  oc- 
ular media  in  the  lower  animals  are  generally  transparent  to 


1  We  may  remark  that  we  have  had  patients  just  operated  upon  for  re 
moval  of  the  lens  exclaim  that  the  objects  first  seen  appeared  distinctly 
bluish  in  tint. 


Retinal  Insensibil  ity. 


much  shorter  waves  than  in  man,  that  it  has  been 
found  in  the  developement  of  the  higher  vertebrates, 
and  especially  in  man,  that  the  admission  of  the  ultra-violet 
rays  to  the  visual  function  has  been  undesirable  and  their  partici- 
pation in  this  way  (and  as  it  were  purposively)  guarded  against  ? 
As  the  calf's  eye  was  found  transparent  to  shorter  waves  than 
that  of  the  grown  animal,  so  it  may  be  predicted  that  the  babe's 
eye  will  be  found  to  permit  the  passage  of  shorter  rays  than  the 
adult  human  eye. 

The  reason  that  different  normal  eyes  are  variously  sensitive 
to  the  waves  in  the  neighborhood  of  the  ultra-violet  demarcation- 
line  is  thought  to  lie  in  the  varying  degree  of  fluorescence  pos- 
sessed by  different  crystalline  lenses.  The  normal  crystalline  is 
fluorescent  to  about  the  same  degree  as  quinine,  or  in  the 
higher  animals  to  near  Fraunhofer  line  O,  or  E. 

Whether  or  not  the  visual  mechanism  of  such  animals  as  the 
hawk,  turkey,  etc.,  really  react  to  the  extremely  refrangible  rays 
allowed  to  pass  by  their  ocular  media,  it  was  impossible  to  learn, 
owing  to  the  evident  reason  that  the  human  eye  could  not  see  in 
that  "darkness"'  if  motion  followed  the  stimulus  or  not. 

Turning  at  last  to  the  far  more  important  infra-red  rays,  we 
find  only  analogy  and  speculation  to  aid  us.  We  know  of  no 
such  experiments  with  these  as  with  those  we  have  just  discussed. 
Here,  indeed,  photography  can  be  of  no  aid,  and  only  a  thermom- 
eter so  delicate  as  Prof.  Langley's  bolometer  could  give  any  re- 
sult claiming  correctness,  by  passing  such  rays  through  the  liv- 
ing or  but  lately  living  eye,  thus  testing  whether  they  were  in- 
tercepted or  not,  and  where  was  the  line  of  demarcation.  This 
has  not  to  our  knowledge  been  done.  But  a  multitude  of  objec- 
tions at  once  arise.  To  do  this  with  the  living  eye  is  quite  be- 
yond possibility,  at  least  with  a  normally  living  one,  and  the  co- 
existence of  pathological  condition  might  justly  be  held  to  vitiate 
any  result  obtained.  The  objection  would  gather  force  as  re- 
gards experiment  upon  dead  tissues,  and  the  experiments  of  M. 
Chardonnet  are  in  this  respect  open  to  not  a  little  criticism.  The 
living  rye  might  have  a  function  or  be  without  a  function  as  a 
wave-filter,  that  would  make  the  results  of  experiments  upon  the 
dead  eye  of  a  highly  doubtful  character.     Moreover,  the  ocular 
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media  as  such  may  be  proved  not  to  have  this  filtering  action, 
and  criticism  is  not  checkmated  by  many  moves;  the  layer  of 
axis  cylinders,  highly  complex  and  organized  structures,  of  which 
there  are  some  800,000  spread  out  over  the  concave  surface  of 
the  globe,  may  exercise  an  absorbent  or  modifying  agency;  not 
only  does  the  entering  light  have  to  pass  through  these  structures 
(except  at  the  fovea)  but  it  has  also  to  pierce  the  still  more  highly 
organized  and  extensive  eight  or  nine  distinctly  recognized 
strata  of  the  retina  before  reaching  the  tips  of  the  rods  and  cones 
or  the  pigmentary  substance  into  which  these  extend.  It  seems 
wholly  beyond  the  possibility  of  experiment  to  determine  whether 
these  may  not,  when  instinct  with  quivering  life,  exercise  an  in- 
fluence upon  the  transmitted  rays.  The  inexplicable  and  appar- 
ently unnatural  arrangement  whereby  the  points  of  the  retinal 
end  organs  are  turned  away  from  instead  of  toward  the 
entering  stimulus  may  not  be  disconnected  from  this  interesting 
question.  It  must  certainly  have  been  another  great  task  to 
make  so  complex  an  organizism  as  the  I'etina  so  wonderfully 
transparent.  Its  transparency,  however,  may  only  be  to  the 
light  rays,  and  it  may  possibly  be  wholly  opaque  to  the  infra-red. 
If  it  were  proved  that  the  rays  in  question  do  reach  the  pigment 
masses  about  the  cone  tips,  it  would  conform  to  the  theory  of 
heat  as  the  retinal  intermediate  that  we  have  previously  set  forth, 
to  suppose  no  receptive  substance  were  there  secreted  whose  vi- 
bratory phases  corresponded  to  those  of  the  infra  red  rays. 
Lastly,  it  may  not  be  held  improbable  that  there  is  retinal  re- 
sponse to  these  stimuli  but  no  neural  transmission  to  the  brain; 
or,  supposing  there  be  such  reports  sent  up,  that,  even  as  a  final 
resort,  the  brain  refuses  to  notice  intimations  that,  from  their 
inconstant,  weak,  or  confusing  character,  are  more  wisely  ig- 
nored. A  thousand  facts  of  experimental  psychology  show  the 
cerebral  co-ordinating  centre  to  have  such  powers  and  to  habitu- 
ally exercise  them. 

The  Retinal  Stimulus  or  the  Lower  Animals. 
An  interesting  question  here  presents  itself,  and  may  be  alluded 
to  in  passing:    Does  the  visual  mechanism  of  other  orders  of  an- 
imal lilc  dillerently  situated  from  ourselves  respond   to  other 
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wave  lengths  than  our  own  ?  It  is  beyond  question  that  every 
body  whether  solid,  liquid,  or  gasseous,  whether  what  we  call 
"hot",  as  the  sun  or  a  red-hot  stove,  or  whether  what  we  call 
cold,  as  ice,  is  a  continuous  source  of  that  radiant  disturbance 
to  the  ether  about  its  particles  we  call  ethereal  undulations;  there- 
fore the  ether  is  vibrating  at  all  rapidities  from  those  already 
studied  to  those  much  slower,  and  probably  down  to  those  rapid- 
ities that  may  equal  those  of  air.  We  have  seen  that  the  knowl- 
edge of  a  vast  extent  of  these  rapidities  has  lately  been  gained, 
almost  bridging  the  space.  Do  eyes  exist  sensitive  to  the  infra- 
red rays  ?  Lubbock  has  shown  that  bees,  ants,  etc.,  respond  to 
waves  of  the  visible  spectrum  in  a  general  way,  as  we  do,  but 
with  some  notable  exceptions,  especially  in  the  more  refrangible 
parts  of  the  spectrum.  That  the  vast  majority  of  the  higher 
animals  whose  life  struggle  has  been  under  much  the  same  cir- 
cumstances  of  light  and  shade  as  ourselves,  possess  essentially 
the  same  visual  response  as  we  do,  is  reasonably  certain.  But 
it  may  be  logically  supposed  that  such  animals  as  have  been 
wholly  differently  situated  may  have  developed  reactions  to  the 
longer  waves  we  have  found  most  economical  to  ignore.  But  little 
study  of  the  e3*es  of  such  low  orders  as  the  Coleoptera,  Annelida, 
etc.,  has  been  done,  but  that  little  renders  it  highly  probable  that 
they  have  a  receptive  mechanism  for  vibrations  between  the  up- 
per limit  of  aur  auditory  frequency  and  below  that  of  our  light 
percept  ion.  The  study  of  the  eyes  of  nocturnal  insects,  of  the 
inhabitants  of  the  sea  at  different  depths,  of  electrical  and  phos- 
phorescent animals,  etc.,  may  prove  highiy  instructive  in  this 
respect. 

Again  returning  to  the  human  eye  and  to  our  subject,  we  may 
ask  what  reason  would  there  be  for  the  extension  of  retinal 
reaction  to  the  longer  ethereal  vibrations  when  the  possi- 
bilities of  color  are  infinitely  far  from  being  exhausted  within 
the  limits  of  the  visible  spectrum?  The  average  visual 
sense  commonly  perceives  as  one  and  the  same 
color,  waves  differing  in  their  frequencies  of  arrival  by 
such  stupendous  numbers  as  millions  of  millions  in  a  second  of 
time,  as  was  pointed  out  in  a  previous  article:  Instead  of  strain- 
ing its  energies  to  develop  response  to  those  weak   and  capri- 
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cious  stimuli,  the  infra-red  rays,  nature  were  more  wise  to  ex- 
pend its  energies  in  differentiating  the  possible  color  differences 
at  its  own  door,  and  within  the  already  accepted  limits.  With- 
out seeking  out  the  distant  heathen,  this  missionary  spirit  could 
be  wisely  spent  in  the  conversion  of  the  crowds  in  its  own  neigh- 
borhood and  native  land.  And  this  is  precisely  what  nature  seeks 
to  do.  The  Roman  mosaic  workers  are  said  to  have  used  30,000 
different  tints;  28,000  shades  of  wool  are  used  at  the  Gobelins 
manufactory,  and  speculation  has  run  riot  in  attempting  to  cal- 
culate the  numbers  of  the  perceptions  of  color-differences  possible 
to  the  cultivated  eye.  Exercise,  as  we  know,  develops  deli- 
cacy of  color  perception,  the  Quakers  being  deficient  in  this  re- 
spect, whilst  the  trained  eye  can  easily  detect*  differences  of  hue 
that  another  cannot  perceive  at  all.  A  common  and  superficial 
remark  has  been  that  the  eye  with  its  response  to  but  one  octave 
of  the  color-scale  is  so  much  poorer  than  the  ear  that  reacts  to 
many  octaves  of  the  sound-waves.  The  truth  is  that  if  the  possi- 
bilities of  hearing  were  multiplied  a  thousand  or  a  million  fold, 
they  would  not  begin  to  rival  the  infinite  complexity  and  incon- 
ceivable opulence  of  varied  result  existent  and  possible  with  the 
single  octave  of  the  visual  stimulus.  Both  the  human  eye  and 
the  bolometer  are  so  far  from  reporting  the  absolutely  homo- 
geneous wave-length  that  the  distances  and  numbers  are  utterly 
beyond  the  mind's  powers  of  appreciation.  The  range  of  hearing 
practically  extends  from  wave-rapidities  of  about  40  to  those  of 
about  4,000  per  second,  and  trained  musicians  are  said  to  be  able 
to  detect  a  difference  of  ^  of  a  semitone  in  the  middle  registers, 
so  that  the  addition  of  a  single  vibration  per  second  becomes  re- 
cognizable to  a  highly-cultivated  ear.  It  would  therefore  appear 
that  the  refinement  of  auditory  sensibility  had  reached,  if  not  its 
limits,  at  least  that  degree  of  exquisiteness  reasonably  desirable. 
But  turning  to  ethereal  vibrations  we  find  that  the  eye  perceives 
no  difference  in  the  tint  of  two  bands  of  color  caused  by  wave- 
systems  differing  in  their  rapidities  by  numbers  beyond  mental 
comprehension.  The  lengths  of  serial  undulations  vary  from  £  of 
an  inch  to  33  yards;  those  of  ethereal  vibrations(visible  spectrum  | 
from  .i".'  to  .81  one  hundred  thousandths  of  a  millimetre;  but 
the  delicacy  of  actual  and  possible  visual  sensation  is  propor- 
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tionately  multiplied  with  this  descent  into  the  infinitely  minute, 
so  that  progressive  extension  and  refinement  of  the  color  sense 
even  within  the  octave,  stretches  out  illimitably.  Therefore  in 
yet  another  sense  this  divine  endowment  of  vision  that  seems  to 
be  par  excellence  the  intermediary  between  the  objective 
world  of  infinitely  extended  matter  and  space,  and  that 
other  world  of  mind  as  wholly  infinite  in  its  way,  binds  us  also 
to  a  third  infinity,  time,  in  the  progressive  education  and  spir- 
itual ization  of  the  limitless  color-sense  which  we  see  is  possible  in 
Humanity's  onward  march.  The  truest  and  tritest  of  truisms  is 
that  of  our  utter  inability  to  conceive  what  human  or  animal  ex- 
istence would  have  been  without  the  sense  of  vision.  We 
could  not  have  gained  the  intellectual  eminence  of  a  mole  or  the 
blind-fish  of  the  Mammoth  Cave  because  these  are  products, 
however  degenei'ate,  of  ages  of  vision-endowed  ancestry.  Even 
the  grasshoppers  of  the  Mammoth  Cave  have  lost  their  wings. 
Intellect  surely  became  possible  only  through  and  by  vision; 
and  all  the  objec  ts  and  products  of  our  intellectual  activity  are 
mdissolubly  bound  up  with  the  results  and  processes  of  ocular 
activity.  But  what  finally  underlies  and  renders  possible  all 
this  sublime  extension  and  developement  of  the  higher  life? 
Simply  this  all-penetrating,  all-surrounding  somewhat,  that  we 
can  only  adequately  think  of  as  the  spirit  or  as  the  spiritualiza- 
tion  of  matter,  that  we  can  only  describe  by  using  nearly  all  the 
old  terms  which  theology  and  philosophy  have  heretofore  jeal- 
ously reserved  as  the  exclusive  attributes  of  the  deity.  The 
ether  is  certainly  in  a  strictly  legitimate  sense  a  creator  of  us, 
since  man,  as  man,  could  not  have  developed  without  vision  of 
the  external  universe,  and  vision  is  the  common  product  of  life 
and  ethereal  energies.  The  microcosm  exists  because  the  macro- 
cosm sublimed  its  essences  to  a  quivering  impalpable  spirit  of  a 
sufficiently  high  tenuity,  delicacy  and  expansiveness,  to  inter- 
penetrate and  enfold  all  material  particles,  and  stretch  to  the 
confines  of  creation.  No  scientist  or  philosopher  sees  the  fain! 
est  hint  on  purely  material  grounds  of  its  raison  d'etre.  Its 
genesis  is  the  blankest  of  mysteries.  It  seems  a  somewhat,  and 
yet  utterly  distinct  from  what  we  commonly  call  matter.  It  ap- 
pears to  be  of  a  completely  dist  met  and  different  category  of  be 
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ing  from  gravitation,  neither  giving  nor  asking  of  it  service;  suns 
and  worlds  could  have  wheeled  on  their  courses  without  it.  and 
life  of  an  eyeless,  non-intellectual,  non-spiritual  and  sluggish  va- 
riety might  perhaps  have  arisen  where  it  was  not.  As  blinded  bats 
by  means  of  their  interdigital  extension  of  sensitive  cutaneou  ssur- 
face,  avoid  obstacles  in  flying  by  a  fine  perception  of  the  greater 
barometric  pressure  near  such  objects,  so  man,  developing  with- 
out light,  might  be  mentally  pictured  as  at  the  best  a  sort  of  huge 
diabolic  pterodactyl-like  bat  flapping  his  way  through  the  Cimmer- 
ian landscape  !  (The  picture  may  stand  for  the  edification  of  a 
stray  critic  or  two  who  has  kindly  and  vaguely  hinted  that  we 
were  over-interested  in  our  ether-waves.  Sua  cuique  voluplas!) 

But,  seriously  once  more,  if  we  consider  the  facts  that  elec- 
tricity and  magnetism  (which  are  its  stresses)  would  not  have 
been  our  daily  aids  and  delights,  that  life  on  all  but  self-heated 
worlds  would  have  been  impossible  without  the  heat-transferring 
agency  of  the  ether,  that  all  vegetation  is  it-  creation,  and  an- 
imal life  is  to  us  almost  inconceivable  without  vegetation — when 
we  think  of  these  physical  facts  the  rapture  and  adoration  of 
sun-  and  light-  worshipping  religions  and  peoples  becomes  rea- 
sonable. These  and  other  reasous.  we  think  justify  our  studies  of 
ethereal  activity  which  many  doubtless  have  thought  needlessly 
ly  long  and  labored.  But  to  any  one  whose  mint!  is  not  con- 
tent to  live  incurious  of  the  many  mysteries  among  which  we 
vulgarly  swim,  this  superlative  mystery  of  light  and  the  laws  of 
ethereal  activity  offers  the  most  brilliant  and  absorbing,  and  at 
the  same  time  satisfying  of  all  fields  of  study.  But  it  is  when 
we  think  how  the  mind  of  man  only  came  into  being  by  its  aid; 
how  almost  all  reasoning,  i.  <-..  operations  of  the  intellect,  are 
by  means  of  the  metaphors  and  pictures  of  light  and  color:  and 
lastly  how  the  Beautiful,  that  smile  of  God  which  we  may  also 
call  the  splendor  of  truth  and  the  sign-manual  of  the  world's 
divine  architect  and  owner,  is  solely  by  means  of  its  undulations, 
— it  is  only  when  we  ponder  upon  these  things  that  we  are  lost 
in  wonder,  and  recognize  that  if  anywhere  in  the  doubtful  maze 
of  cosmic  circumstance  purposive  and  supernatural  agencies 
become  visible,  it  is  in  the  creation  of  that  subtle  mystery  and. 
tor  the  existence  of  intelligent  and  spiritual  beings,  transcend - 
ently  important  and  necessary  essence,  we  call  the  ether. 
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Continued  from  Vol.  I,  Page  266. 
It   has   fallen   to   the   lot   of  the   writer,  in  the  course 
of  twenty  years  of  practice  in  St.  Louis,  to  have  to  do  with  a 
very  large  number  of  cases  of  entropium,  many  of  them  aggra- 
vated by  long  neglect,  or  complicated  by  ill-devised  or  badly 
executed  attempts  at  cure.    In  by  far  the  greater  number  of 
cases  the  entropium  has  been  a  sequel  of  trachoma,  which  has 
either  run  its  full  course,  with  resultant  cicatrization  of  the  con- 
junctiva and  moi*e  or  less  conspicuous  incurvation  of  the  tarsus, 
or  has  continued  in  some  degree  active  in  consequence  of  re- 
peated exacerbations  due  to  persistent  or  renewed  irritation. 
Very  often  the  incurvation  of  the  tarsus  has  been  complicated 
by  persistent  spasm,  sometimes  with  apparent  hypertrophy,  of 
the  orbicularis  muscle,  which  has  then  played  an  important  part 
in  maintaining  and  increasing  the  inversion  of  the  lid-margin. 
In  but  a  single  instance  has  a  typical  spasmodic  entropium,  with 
complete  rolling  inward  of  the  tarsal  margin,  been  observed  in 
the  upper  eyelid;  in  all  other  cases  the  purely  muscular  type  of 
the  affection  has  been  limited  to  the  lower  lid.    So  far  as  it  has ' 
been  possible  to  trace  their  beginnings,  the  cases  of  spasmodic 
entropium  have  all  originated  in  some  form  of  conjunctival  or 
corneal  irritation,  varying  in  intensity  and  in  duration  from 
that  occasioned  by  the  lodgment  of  a  foreign  body  in  the  con- 
junctival sack,  or  by  a  minute  corneal  phlyctenula,  to  the  chron- 
ic irritation    and   blepharospasm  incident  to  active  trachoma 
complicated  by  corneal  ulceration  and  pannus.    The  senile  en- 
tropium of  systematic  writers  has  also  been  not  infrequently  ob- 
served, but  it  has  been  impossible  to  recognize  in  it  anything 
more  than  a  variety  of  spasmodic  entropium,  excited  by  some 
degree  of  conjunctival  or  corneal  irritation,  and  favored  by  the 
abnormal  laxity  of  tissue  incident  to  senile  emaciation. 
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In  nearly  all  the  cases  observed,  there  had  already  been  some 
attempt  at  treatment,  and  oftenest  by  frequently  repeated  partial 
or  total  epilation  of  the  lid-margins.    Next  in  frequency  were 
cases  in  which  a  large  piece  of  the  skin,  or  of  skin  and  muscle, 
had  been  excised  from  the  upper  or  lower  eyelid,  or  from  both 
lids,  with  closure  of  the  wound  b}-   sutures,  often  of  coarse 
thread  and  deeply  placed,  which  had  not  infrequently  been  left 
to  cut  their  way  out  by  ulceration  and  had  given  rise  to  perma- 
nent and  sometimes  highly  disfiguring  scars.  In  rarer  instances, 
an  attempt  had  evidently  been  made  to  supplement  the  excision 
of  a  portion  of  the  lid-integument  by  splitting  the  lid-margin,  as 
taught  by  Arlt,  but  almost  always  with  the  result  of  leaving  a 
group,  or  even  a  considerable  row  of  deviated  cilia  which  the 
patients  had  afterwards  continued  to  pull  out  for  themselves  or 
to  have  pulled  out  for  them  by  friends.    In  other  cases  a  smaller 
or  larger  number  of  cilia  had  been  destroyed  by  some  form  of 
cautery  applied  to  their  follicles,  but  with  the  ultimate  effect,  in 
every  case  observed,  of  drawing  some  of  the  neighboring  cilia 
out  of  line,  to  rub  upon  the  eyeball  in  place  of  those  which  had 
been  more  or  less  perfectly  destroyed.    In  still  other  cases, 
large  and  deep  sutures  had  been  inserted  and  lightly  knotted,  so 
as  to  constrict  and  cut  through  the  cutaneous  and  muscular  lay- 
ers of  the  lid,  thus  giving  rise  to  unsightly  vertical  bridles  of 
cicatricial  tissue,  although  generally  without  accomplishing  the 
desired  end  of  correcting  the  inversion  of  the  lid-margin.  Most 
distressing  of  all  were  certain  cases,  even  now  occasionally  met 
with,  in  which  great  contraction  of  the  palpebral  fissure,  together 
with  inability  perfectly  to  close  the  eyes,  has  followed  the  free 
abscision  of  the  lid-margins  in  their  entire  thickness;  a  lament- 
able condition,  which  nevertheless  was  accepted  in  certain  cases 
by  Heister,  as  misennn  s<jd  kh/ciud  au.riliuuL1. 

In  my  earlier  operations  on  the  upper  eyelid, I  followed, almost 
exclusively,  the  method  of  Arlt.  as  I  had  learned  it,  in  I860,  in 
Vienna.2    In  such  cases  as   were   seriously   complicated  by 

1  Heister— Institutionex  Chirurgicce,  Amstelodami,  1739.  Pars  II,  Sect. 
II,  Cap.  XLVI,  ILL 

'2  Vid.  Arlt—  Die  Kranklieitcn  des  Auge9,Fv&g,  I860. 


Operatic   7» eatment  <>t'  Entropium. 


365 


blepharospasm,  or  by  organic  contraction  of  the  palpebral  fis- 
sure, the  operation  was  either  preceded  by  or  combined  with  a 
free  division  of  the  outer  canthus  and  union  of  the  cutaneous 
and  conjunctival  margins  of  the  cut  by  sutures.1  If  the  tracho- 
matous process  was  still  active,  the  performance  of  Arlt's  oper- 
ation  was  deferred  until  this  condition  had  been  corrected,  as  far 
as  possible,  by  appropriate  treatment,  and  in  cases  in  which  the 
lid-margin  had  been  previously  epilated,  advantage  was  taken  of 
this  delay  to  allow  the  cilia  to  grow  again.  If,  as  was  not  in- 
frequently the  case,  a  considerable  portion  of  the  lid-integument 
had  been  already  sacrificed,  I  abstained  from  further  mutilation 
in  this  direction,  contenting  myself  with  a  free  dissection  between 
the  orbicularis  muscle  and  the  front  of  the  tarsal  tissue,  and 
holding  the  thoroughly  loosened  flap  well  up  toward  the  eye- 
brow, by  means  of  sutures  or  collodion,  until  it  had  become  ad- 
herent in  its  new  position.  In  the  more  regular  Arlt-operations, 
a  few  cases  of  partial  destruction  of  the  marginal  bridge  of  cilia- 
bearing  tissue  taught  me  to  abstain  from  completely  detaching 
this  bridge,  especially  in  its  middle  third,  and,  finally,  to  leave 
it  connected  with  the  eyelid,  in  its  entire  length,  through  the 
undivided  orbicularis  muscle,  as  Arlt  also  has  latterly  advised.2 
In  the  beginning,  I  followed  Arlt  and  the  ancient  writers  closely 
in  excising  a  pretty  hu  ge  crescent-shaped  piece  of  integument, but 
after  I  had  proved  the  advantage  of  preserving  the  continuity  of 
the  marginal  tissues  with  flic  standing  portion  of  the  eyelid,  I 
ventured  to  make  the  excision  along  a  line  much  nearer  than 
before  to  the  row  of  cilia,  in  which  position  I  found  it  quite 
sufficient  to  remove  only  a  narrow  strip  not  exceeding  two  or  at 
most  three  millimetres,  in  width.  In  other  cases  I  dispensed  al- 
together w  ith  the  excision  of  even  a  narrow  strip  of  skin,  and, 
after  dissecting  freely  between  muscle  and  tarsus,  rolled  the 
margin  of  the  cilia-bearing  flap  forward,  and  at  the  same  time 
held  it  well  up  towards  (he  eyebrow,  by  means  of  three  or  more 
deep  sutures  entered  in  the  marginal   incision   substantially  as 


1  Ware— Chirurgical  Observations  Relative  to  the  Ei/e,  2nd  Ed.,  Lon- 
don, 180"),  Vol.  1,  p.  %. 

ii  (iraefe-Sicmiscli.    lhtvdbuch  tier  gesammtev  Auyenheilfamde,  [11,450. 
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has  been  since  advised  by  DeWecker1.  v.  Grraefe's  modifica- 
tion of  Arlt's  operation2  was  aiso  tried,  but  with  the  result  of 
abandoning  it  as  offering  no  appreciable  advantage  over  the 
original  method  when  executed  strictly  in  accordance  with 
Arlt's  description. 

In  all  these  operations  the  most  important  feature  of  Arlt's 
method,  namely,  the  splitting  of  the  eyelid  by  an  incision  made 
just  in  front  of  the  line  of  the  openings  of  the  Meibomian  glands, 
was  retained;  and  such  changes  as  were  made  in  the  other  parts 
of  the  procedure,  were  prompted  b}-  the  desire  to  avoid  the  risk 
of  ulceration  or  sloughing  of  the  marginal  bridge,  and  the  muti- 
lation incident  to  the  excision  of  a  large  piece  of  skin.  These 
desiderata  were  full}'  attained  in  the  modified  procedure,  and 
the  immediate  results  were  as  good  as  I  have  ever  seen  from 
Arlt's  operation,  whether  as  observed  in  his  clinic  or  in  my  own 
practice  or  that  of  other  surgeons.  The  final  results,  as  observed 
after  the  lapse  of  a  year,  or  even  less,  were,  however,  in  the  high- 
est degree  discouraging,  and  this  not  only  in  the  cases  in  which 
I  had  followed  Arlt  most  closely,  but  also  in  those  in  which  I 
had  adopted  one  or  another  of  the  modifications  just  mentioned.3 

1  DeWecker — Chirurgie  Oculaire  Paris,  1879. 

2  Ardrivf.  Ophtlialmologie,  X,  II,  1864. 

3  The  operation  of  Arlt.  when  skilfully  executed  in  strict  accordance 
with  the  directions  given  by  its  author,  yields  a  large  proportion  of  cures, 
which,  however,  fall  far  short,  so  far  as  I  have  observed,  of  aperfect  resti- 
tutio ad  integrum  of  the  lid-margin.  In  many  cases,  the  direction  of  the 
deviated  cilia  is  so  far  improved  as  to  remove  them  permanently  from  a 
position  of  actual  contact  with  the  eyeball,  but  an  ideal  restoration  of  a 
perfect  row  of  permanently  well-directed  eyelashes  is.  so  far  as  I  have 
seen,  the  rare  exception.  Besides  this  shortcoming,  the  error  is  very  often 
committed  of  attempting  to  increase  the  effect  of  the  operation  by  excis- 
ing too  large  a  portion  of  the  lid-integument,  thus  giving  rise  to  very  pos- 
itive disfigurement  through  the  partial  or  even  total  effacement  of  the 
tarso-orbital  fold.  The  perfect  execution  of  the  marginal  incision,  so  as 
to  include  all  the  cilia  with  their  bulbs  in  the  anterior  flap,  is,  moreover, 
a  somewhat  difficult  matter,  and  any  error  in  this  respect  involves  the 
practical  failure  of  the  operation. 

Recent  modifications  of  Arlt's  operation, in  which  a  narrow  strip  of  integ- 
ument.  attached  at  both  ends,  is  transplanted  from  the  front  of  the  eyelid 
to  fill  the  gap  made  by  splitting  the  lid-margin,  or  in  which  a  strip  of  buc- 
cal mucous  membrane  is  transferred  to  the  same  position,  are  doubtless  of 
value  as  opposing  the  tendency  to  secondary  reproduction  of  the  trichia- 
sis; but  they  make  the  operation  quite  complicated,  and  leave  the  incurv- 
ation of  the  tarsus  uncorrected. 
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Disheartened  by  the  generally  imperfect  results  obtained  from 
Arlt's  operation,  I  next  tried  the  procedure  of  grooving  the  front 
of  the  tarsal  tissue,  as  taught  by  Streatfeild,1  and  adopted,  with 
certain  additions,  by  Snellen.-  The  excision  of  the  narrow  wedge- 
shaped  strip  from  the  front  of  the  tarsal  tissue  was  at  first  found 
to  be  attended  with  no  little  difficulty,  which,  however,  was  in 
a  great  measure  overcome  by  making  use  of  a  special  knife  of 
the  form  shown  in  Fig.  22.  It  not  infrequently  happened  that 
the  conjunctiva  was  cut  through  in  some  places,  but  this  acci- 
dent was  found  to  be  attended  by  no  untoward  consequences, 
and  the  results  attained  by  the  operation  were,  on  the  whole, 
more  satisfactory  than  the  best  which  I  had  observed  in  the  cases 
in  which  I  had  followed  the  method  of  Arlt. 


Fig.  22. 

My  attention  was  next  attracted  to  a  paper  by  E.  Jsesche,3  de 
scribing,  with  certain  modifications,  the  operation  of  George 
Jaesche,4  upon  which  Arlt  had  based  his  procedure.  As  de- 
scribed by  E.  Jsesche,  the  upper  eyelid  is  first  transfixed,  from 
within  outward,  by  means  of  a  double-edged,  sharp-pointed 
knife,  one  line  from  its  free  margin;  the  cut  is  then  extended, 
in  the  temporal  and  in  the  nasal  direction,  by  scissors.  The  en- 
tire lid-margin,  bearing  the  cilia  and  their  bulbs,  is  thus  com- 
pletely severed  from  the  rest  of  the  eyelid,  excepting  only  at  its 
two  ends,  near  the  outer  and  the  inner  canthus.  The  integu- 
ment is  next  dissected  off  from  the  front  of  the  eyelid,  up  to 
about  two  lines  below  the  eyebrow,  and  the  wound  closed  by 
three  sutures.  The  needles  are  entered  just  in  front  of  the  nor- 
mal cilia,  and  the  ends  of  the  sutures  are  left  lomr,  and  are  fas- 
tened  by  adhesive  plaster  to  the  forehead,  so  as  both  to  raise  the 
detached  lid-margin  and  turn  it  forward. 


1  Ophthalmic  Hospital  Report*,  I,  III,  April,  1858. 

2  L'ompte  rendu  du  CongrSs  P&riodique  d^Jphthalmologie.  l'aria,  1862. 
•i  IClinische  Monatublaetter  f.  Augenheilkunde,  XI,  1873. 

4  Medicinische  Zeitung  Rusala/nds,  1844;  quoted  by  Arlt,  in  Graefe-Saeui- 
iscta,  Handbuch.  III.  450. 
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My  experience  with  this  method  was  reported  in  a  verbal  com- 
munication to  the  American  Opbthalmological  Society  at  its  loth 
annual  meeting,1  July,  187-1,  in  which  I  stated  that  I  had  per- 
formed the  operation  about  fifteen  times,  but  had  modified  the 
procedure  in  that  I  had  excised  only  a  very  narrow  strip  of  skin, 
and  had  relied  mainly  on  deeply-placed  sutures  to  turn  the  lid-mar- 
gin forward  and  to  retain  it  in  its  corrected  position  during  the  first 
twenty-four  or  forty-eight  hours.  The  results  obtained  from  this 
operation  were,  as  a  rule,  most  encouraging,  but  with  the  seri- 
ous drawback  that  in  two  or  three  instances  the  central  port  inn 
of  the  marginal  bridge  had.  in  some  measure,  lost  its  vitality, 
and  thus  a  part  of  the  row  of  cilia  had  been  but  imperfectly  pre- 
served. The  resultant  disfigurement  was,  however,  much  less 
than  after  the  occurrence  of  the  same  accident  in  cases  in  which 
I  had  excised  a  broad  piece  of  integument. as  in  Arlt's  operation. 

To  obviate  this  danger,  and.  at  the  same  time,  to  retain  all  the 
special  advantages  of  Jsesche's  operation.  I  next  modified  the 
procedure  by  limiting  the  principal  incision  to  the  conjunctiva 
and  tarsal  tissue.  I  was  thus  enabled  to  vary  the  position  of  the 
cut  in  different  cases,  placing  it  sometimes  within  a  millimetre 
of  the  line  of  openings  of  the  Meibomian  glands,  and  at  other 
times  at  twice  or  three  times  that  distance,  as  the  special  condi- 
tions seemed  to  demand.  In  certain  aggravated  cases.  I  found 
it  of  advantage  to  make  two  parallel  incisions  in  the  conjunctiva 
and  tarsus,  the  one  quite  near  to  the  line  of  the  openings  of  the 
Meibomian  glands,  and  the  other  further  back,  at  a  distance  of 
two  millimetres  or  more  from  the  first.'2  I  was  also  able,  with- 
out incurring  the  danger  of  ulceration  or  sloughing  of  the  mar- 
cs O  O  o 

ginal  tissues,  to  excise  the  narrow  strip  of  skin  along  a  line  very 
near  to  the  row  of  cilia,3  as  already  mentioned  in  connection  with 
Arlt's  operation.  In  placing  the  sutures,  generally  three  in  num- 
ber, I  entered  the  needle  in  the  lid-margin,  either  exactly  in  the 
line  of  the  cilia  or  sometimes  a  little  behind  them,  and,  grazing 

1  This  communication  is  noticed  in  the  Transactions  for  1874,  but  is 
not  published,  as  the  Society  did  not.  at  that  time,  print  a  full  report  of 
its  verbal  proceedings. 

2  cf.  Aetius. 

3  cf.  (Visas,  Aetius  and  Paulus  Aecineta. 
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the  front  of  the  tarsus,  carried  it  upward  until  its  point  emerged 
through  the  skin,  a  line  or  two  below  the  eyebrow.  (See  Fig.  23.) 
The  sutures  were  then  tied,  but  only  with  such  degree  of  tension 
as  was  necessary  to  effect  the  desired  eversion  of  the  lid-margin: 
to  insure  against  suppuration  occurring  in  their  tracks,  they 
were  left  in  place  not  longer  than  twenty-four,  or,  at  the  fur- 
thest, forty-eight  hours.  After  the  removal  of  the  sutures,  I 
generally  applied  collodion  along  the  line  ot  union,  in  order  both 
to  support  the  forming  cicatrix  and  to  regulate  the  eversion  of 
the  lid-margin. 


Fio.  23. 


Of  this  improved  procedure  I  published,  in  1876,  a  short  de- 
scription,1 in  which  I  spoke  of  it  as  logically  developed  from 
Roser's  modification2  of  v.  Amnion's  tarsotomia  horizontal/ V;. 
Its  true  prototype  is.  however,  to  be  sought  rather  in  the  ordi- 
nary procedure  of  the  ancients,  as  described  by  Celsus,  Aetius 
and  Paul  us  Aegineta.  In  the  description  given  by  these  writers, 
the  essential  part  of  t  he  operation,  as  performed  upon  the  upper 
eyelid,  is  the  v7roTo/u,rj,i  a  long  and  deep  incision  made  in  the 
everted  lid  upon  its  conjunctival  aspect,  parallel  to  and  behind 
the  line  of  the  inverted  cilia,  and  probably,  as  arule,  also  behind 

1  Transactions  of  the  Fifth  International  Ophthalmological  Congress,  Now 
York,  187(i. 

2  Archiv  f.  physiolngische  Heilkunde,  XII,  1853,  oil . 

3  Zeitschrift  f.  die  Ophthalmologic,  III,  1833,  247. 

4  Translated  subsectio  in  the  version  of  (Ionian),  Lugduni,  1549. 
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the  openings  of  the  Meibomian  glands.1    The  viroTOfirj  was  gen- 

1  The  words  of  Celsus,  in  superiore  pcdpebra  sab  pills  ipsis  inci- 
denda  linen  est,  ut  ab  infer iore parte  diducti  pili  sur sum  spectent,  —  taken 
by  themselves,  may  mean  that  this  incision  was  intended  to  be  made 
quite  near  to  the  line  of  the  inverted  cilia,  and,  therefore,  possibly  not 
farther  back  than  the  row  of  openings  of  the  Meibomian  glands.  Aetius, 
however,  writes  more  specifically,  —  iito-Tpeif/avTes  to  fiXetpapov  SiSGipev  Tyv 
irroTopijV  eo~u)0ev  tu>v  napa  <pvo~iv  Tpi)(o>v,  uxrre  arras  7ry>os  tus  Kara  <f>i'(rw 
t'iW  vtvcru.1.  evtore  &i  kut  avrStv  toiv  irapa  tpvtriv  rpi~)(wv.  And  again, 
contrasting  these  two  positions. — ovhev  8e  KwArei  ko.1  Svo  v7toto/ao.s  6"i8oVai, 
fjLiav  p.ev  h'OOTipu)  Ton'  7rupa  tpvariv  rpt^wi',  iva  dvaKXacri';  yevrjTai  tov  Ttipaov, 
irepav  8e  xar'  avrmv  Tutv  irapd  tpvariv  rpt^wv-  In  this  description  the  words 
kiit  avron'  Toiv  TTapu.  tpvaiv  Tpix&v  may  be  assumed  to  refer  to  a  position 
corresponding  approximately  to  the  line  of  the  Meibomian  orifices  ;  but, 
in  any  case,  the  two  expressions,  Zo-toOev  tow  irapd  tpvtriv  rpiyptv  and 
ivSoTepo)  Toiv  Trapu.  tpvariv  Tpi)(on\  contrasted,  as  they  are.  with  kut'  avTu>v 
rwv  -rapd  tpvaiv  T/at^wv,  can  only  be  understood  as  implying  a  position 
considerably  farther  back  from  the  lid-margin,  and,  therefore,  necessarily 
at  some  distance  behind  the  line  of  the  Meibomian  openings.  The 
description  of  Paulus  Aegineta,  —  eKo-Tpei{/op.ev  to  dvo>  fSXetpapov.  el  p.ei 
paxpds  *X'H  Ta<s  T/nXH?J  ttvrSsv  eKavtov  Tut  At^uvoJ  kui  peydXto  oViktvAoj  t»/s 
apurrepas  e-riXafidpevoi  ^ei/jos,  el  Se  irdw  /^pa^etus,  fieXovip'  i\ovtrav  pdp.pa 
Sia  petrov  tov  Taptrou  eaoiOev  evi  ra  e£o)  SiaTrelpavTc;  •  eiTu  8iu  tov  pdp.p.a.T<><; 
dvaTelvavTes  Ty  api.crTe.pa  to  /3Aec/>ayjoi',  Trj  Sc^ia  to  Trvprjvi  Trj<;  o~plXf)<s 
OTrio~6ev  tov  pdp.paTo<;  avTo  KoA7noo~avTes  eKo-Tpeipopev,  kui  oioo~op,ev  rijv 
VTTOToprjv  errorrepo)  to>v  vvttovo~o>v  Kara  tov  Tapo~ov,  dwo  tov  p.eydXov  xavOov 
?>iqKovo~av  aXf'1  T"^'  p-itpov.  to  Se  pdp.p.a  V7ro\af$ovT€<;  peTa  n/r  viroToprjv 
/cat  T(5  dvTtveipi  ttjs  dpio-Tepas  )(eipb~-  vTropaXovTes  pixpor  Tl  TTTvypaTiov. 
dvaTelvopev  ttjv  otppvv,  —  taken  as  a  whole,  seems  also  fully  to  justify  the 
view  that  the  viroTopi)  must  have  been  intended  to  be  placed  at  some 
distance  back  from  the  lid-margin.  The  passing  of  a  thread  (pdpp.a 
o-Ttpeor,  .Vet ius).  r\id  p.e\rov  tov  Taptrov  eatoOev  eVi  to.  eio>  ounretpavre1;,  by 
the  aid  of  which  the  eyelid  is  directed  to  be  everted  in  cases  in  which 
the  eyelashes  are  too  short  to  be  seized  by  the  index  finger  and  thumb, 
and  the  further  direction  to  remove  the  thread  alter  the  i'jtoto/mj  has 
been  completed,  make  it  nearly  certain  that  the  position  of  the  viroTop.r) 
was  intended  to  be  behind  this  thread  ;  and,  inasmuch  as  the  thread 
could  scarcely  have  been  placed  nearer  to  the  lid-margin  than  the  line  of 
the  Meibomian  openings,  the  Sitoto/*^  must  needs  have  been  behind  this 
line. 


Ojyerative  Treatment  of  Entropium. 


371 


erally,  though  not  always,  supplemented  by  the  excision  of  acres- 
cent-shaped1  piece  of  skin,  bounded  below  by  :i  line 
parallel  to  the  row  of  cilia,  and  above  by  a  curved  line,  carried 
up  toward  the  eye-brow,  with  closure  of  the  wound  by  sutures.2 
From  this  ancient  procedure,  my  own  practice,  in  1871-75, 
differed  at  the  widest,  (1)  in  defining  the  position  of  the  under- 
incision — birorofxi) — as  behind  the  row  of  openings  of  the  Mei- 
bomian glands.  (2)  in  excising  a  very  narrow  strip  of  skin3  in- 
stead of  a  broader,  cresentic  or  myrtle-leaf-shaped  piece,4  and  (3) 
in  the  manner  of  placing  the  deep  sutures,  which  I  entered  in 
the  lid-margin,  in  or  just  behind  the  line  of  implantation  of  the 
cilia,  rather  than  in  the  lips  of  the  gap  in  the  skin,5  or  in  the  un- 
der-incision  itself.6  The  plan  of  slinging  up  the  loosened  lid- 
margin  by  plastering  the  free  ends  of  the  sutures  to  the  brow7, 
I  bad  already  tried  and  abandoned. 

It  must  not  be  forgotten  that  Celsus,  comparing  this  operation  with 
other  plans  of  treatment,  — namely,  by  destroying  the  bulbs  of  tlie  cilia 
by  the  actual  cautery,  and  by  attempting  to  replace  the  deviated  cilia, 
one  by  one,  by  the  method  of  illdqueatio  —  repositio  ciliarum  —  iva- 
/?po^icr/i(>s,  —  writes  of  it  as  the  generally  approved  and  sure  method  : 
ea  vero  curatio  quae  palpebral-  la.rioris  ah  omnibus  frequentatur,  nihil 
habet.  dubii.  The  dearly  expressed  purpose  of  tlie  uuder-incision  — 
ut  lib  infrriore  //arte  diihirti  jiiJ!  sursiim  spi-r/ni/  —  i>  perfectly  attained, 
and  the  immediately  following  statement  idque,  si  levis  inclinatio  est, 
etiam  solum  satis  tuetur  is  fully  realized  onlj  when  this  incision  is 
made  somewhat  behind  the  row  of  the  Meibomian  openings. 

1  M\  rtle-lcaf-sliaped,  fivpcnvoetbrjs.  —  Paulus  Aegineta. 

2  Hence  the  name  avappa<f>rj,  given  by. the  Greek  writers  to  the  whole 
operation,  which  has  seemingly  given  rise  to  the  widely  prevalent  mis- 
conception that  the  ancient  writers  were  often  content  with  the  excision 
of  a  strip  of  skin  and  the  closure  of  tlie  wound  by  sutures.  As  a  fact, 
the  avappaifyr)  proper  was  sometimes  omitted,  but  never  tlie  faroro/n},  in 
the  operation  on  the  upper  eyelid. 

3  cf.  Roser,  Archiv  f.physiologische  Heilkttinle,  XII,  511. 

4  Aelius;  Paulus  Aegineta. 

5  Celsus;  Aetius. 

6  Paulus  Aegineta. 

7  Aetius;  Paulus  Aegineta. 
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The  results  obtained  by  the  operation,  as  thus  developed,  were 
generally  most  excellent.  The  deep  incision  through  the  con- 
junctiva and  tarsus  gaped  sufficiently  to  permit  the  cilia-bearing 
lid-margin  to  be  turned  well  forward  and  fixed  in  its  new  posi- 
tion "without  undue  tension  on  the  sutures:  not  infrequently  the 
conjunctiva  retracted  strongly  when  divided,  so  as  to  uncover 
the  tarsal  tissue,  along  the  borders  of  the  line  of  incision,  to  the 
width  of  a  millimetre  or  even  more.  The  under-incision  healed 
kindly  and  without  inflammatory  complication,  sometimes  in  the 
course  of  a  few  days  and  without  the  interposition  of  much  new 
tissue,  in  other  cases  more  slowly  and  with  more  abundant  for- 
mation of  new  connective  tissue  which,  however,  showed  little  ten- 
dency to  contract  in  width  so  as  to  reproduce  the  previous  incur- 
vation: even  in  case-  of  typical  distichiasis,  the  row  of  abnormally 
directed  cilia,  relieved  from  tension  on  the  side  of  the  incised  con- 
junctiva, generally  fell  into  line  with  the  normal  cilia  in  the 
course  of  a  few  days.  The  previously  thinned  or  rounded  lid-mar- 
gin became  re-established  in  its  original  width,  with  a  sharp  and 
well  defined  posterior  angle,  and  with  the  row  of  openings  of  the 
Meibomian  glands  presenting  in  their  normal  situation.  The 
cilia,  whenever  they  had  been  spared  by  the  previous  disease,  and 
had  not  been  sacrificed  in  earlier  attempts  at  surgical  treatment, 
took  on  an  improved  and  often  very  luxuriant  growth,  the  tarso- 
orbital  fold  was  well-preserved,  and,  with  the  exception  of  an  in- 
conspicuous and  smooth  cicatrix  on  the  conjunctival  aspect  of  the 
lid,  there  remained  scarcely  any  trace  of  the  very  radical  opera- 
tion which  had  been  performed.  The  effect  of  the  under-incision 
in  increasing  the  height  of  the  tarsus  upon  its  conjunctiva 
aspect  was  quite  conspicuous,  as  appeared  most  strik- 
ingly on  comparing  the  condition  of  the  two  upper  eyelids  in 
cases  in  which  but  one  had  been  subjected  to  operat  ion,  and  this 
not  only  when  examined  within  a  lew  weeks,  but  also  after  the 
lapse  of  two  or  three  years.1 

I  This  was  very  strikingly  shown  in  a  case  of  old  contraction  of  the  tarsus,  follow" 
ing  trachoma  in  which  the  whole  conjunctival  sack  had  been  deeply  stained  by  nitrate 
of  silver.  A  comparison  of  the  two  upper  eyelids,  a  year  and  a  half  after  the  opera- 
tion, showed,  in  the  operated  eye,  an  increase  in  the  height  of  the  tarsus  equal  to  fully 
two  millimetres;  the  line  of  the  under-incision  was  marked  by  a  band  of  unstained 
tissue,  of  a  width  of  fully  three  millimeties,  which  presented  a  smooth  and  even 
surface  scarcely  to  be  distinguished  Irom  that  of  the  normal  tarsal  conjunctiva. 
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During  the  ten  years  which  have  elapsed  since  the  publication 
of  my  first  notice  of  this  operation  in  its  essentially  pei'fected 
form,1  I  have  employed  it,  to  the  exclusion,  almost,  of  other 
methods,  in  the  treatment  of  entropium  of  the  upper  eye-lid,2 
and  always  with  enhanced  appreciation  of  its  value.  Such  fur- 
ther modifications  as  I  have  learned  to  make  in  the  procedure 
have  been  confined  to  certain  details  of  operative  technique,  and 
to  the  means  adopted  to  promote  the  requisite  eversion  of  the 
lid-margin  without  needless  sacrifice  of  any  part  of  the  lid-integ- 
ument. 


Fig.  24. 

In  executing  the  under-incision,  I  have  dispensed  with  clamps 
of  all  kinds,  and  have  found  it  sufficient  to  evert  the  eyelid  and 
to  hold  it  in  position  by  means  of  the  fingers,  with  the  interposi- 
tion, when  necessary,  of  a  scrap  of  linen  or  cotton  rag.3  Sec 
Fig.  24. 

The  cutting  instrument  which  has  been  found  most  convenient 
and  effective  for  incising  the  tarsal  tissue  is  a  full-bellied  scalpel 


1  Transactions  of  the  Fifth  International  Ophthalmological  Congress,  New 
York,  1876. 

2  Almost  the  only  exceptions  have  been  in  cases  in  which  the  inversion  has  been 
confined  to  about  the  temporal  third  of  the  lid-margin;  in  such  cases,  canthotomy, 
with  union  of  the  cutaneous  and  conjunctival  borders  of  the  cut  by  sutures,  has  fre- 
quently sufficed  to  effect  an  excellent  cure. 

3  Aetius  and  Paul  US  Aegineta  direct  that  a  thread  be  passed  through  the  eyelid  to 
aid  in  its  eversion  in  cases  in  which  the  eyelashes  are  wanting,  an  expedient  which 
I  have  never  had  occasion  to  adopt. 
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of  the  form  shown  in  Fig.  22.  It  shouldbe  of  hard  temper,  and  very 
sharp.  The  under-incision  should,  in  nearly  all  cases,  be  carried 
nearly  or  quite  through  the  tarsal  tissue,  taking  especial  care 
to  spare  the  orbicularis  muscle,  and  it  should  extend,  as  a  rule, 
from  the  temporal  to  the  nasal  extremity  of  the  tarsus.1 

The  excision  of  the  narrow  strip  of  integument  may  be  made, 
(1)  by  putting  the  eyelid  tightly  on  the  stretch  by  means  of  the 
lingers,  and  then  marking  out  the  limits  of  the  portion  to  be  ex- 
cised with  the  knife  used  in  making  the  under-incision,2  (2)  by 


Fig.  25. 

transfixing  the  skin  by  means  of  v.  Graefe's  cataract-knife,  and 
cutting  forward,  or  (3)  by  pinching  up  a  narrow  fold  of  skin  by 

1  fdadvrepa  Se  ecrTto  ?y  vrroTOfLrf  .  .  .  xal  avo  tuw  Trepi'nuw  tov  rapcrov 
el?  ra  Trepara  o'to'ocr&i).  —  AetlUS. 

xai  S(i>(ro[Aei'  tt]v  vTroTop.-i]v  hrairepoi  tojv  WTTGvcruiv  Kara  tov  rapcrov,  a.7ro 
tov  /xeyaXov  xavBov  Sir/Kovcrav  a^pt  to?  fxixpov.  —  Paulus  Aegineta. 

ei  Se  eu  fiepei  tlvI  [aovov  tov  fiXecfadpov  otto  tow  TpL^mv  yCvoiro  wy/xo1;, 
kut  enetvo  kuI  p.ovov  iroiucrOat  TrpocrrfKiL  rrjv  \tipovpylav.  —  Paulus 
Aegineta. 

Whether,  in  any  particular  case,  a  shorter  under-incision  is  permissible,  will  de- 
pend mainly  upon  the  extent  of  the  inverted  portion  of  the  lid-margin, .as  shown  by  the 
faulty  direction  of  the  openings  of  the  Meibomian  glands,  and  upon  the  complete- 
ness of  the  relaxation  afforded  by  a  tentative  shorter  incision.  If  the  short  incision 
is  found  to  be  in  any  degree  inadequate  it  should  be  immediately  extended,  in  either 
direction  or  both,  until  full  relaxation  of  the  parts  is  secured.  In  cases  in  which  a 
preliminary  canthotomy  has  been  performed  the  under-incision  should  generally  stop 
somewhat  short  of  the  temporal  extremity  of  the  tarsus. 

2  Celsus;  Aetius;  Paulus  Aegineta. 
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the  aid  of  appropriate  forceps,1  and  cutting  it  off  with  the  scalpel2 
or  with  scissors.3  In  any  case,  the  excised  portion  should  be  lira, 
ited  strictly  to  the  integument,  leaving  the  superficial  fascia  in. 
tact.  The  size,  shape  and  position  of  the  largest  piece  of 
skin  which  I  believe  it  ever  to  be  advisable  to  excise  are 
shown  in  Fig.  25. 

If  sutures  are  used  to  close  the  gap  in  the  skin,  and  at  the 
same  time  to  elevate  and  evert  the  lid  margin,  it  may  be  suffi- 
cient simply  to  unite  the  lips  of  the  wound/  or  it  may  be  prefer- 
able to  insert  them  more  deeply,  in  the  manner  shown  in  Fig.  23. 
In  the  latter  case,  the  threads  should  be  tied  quite  loosely,  so  ;i> 
moderately  to  evert  the  lid-margin  but  not  to  constrict  the  in- 
cluded tissues. 

After  the  insertion  of  the  sutures,  in  cases  in  which  the  eye- 
lashes are  sufficiently  preserved,  it  is  often  of  advantage  to  turn 
them  upward,  across  the  line  of  the  closed  wound,  and  to  fix 
them  in  this  position  by  means  of  collodion.  The  sutures  may 
then  be  removed,  in  some  cases  as  soon  as  the  collodion  has  be- 
come thoroughly  dried,  in  other  cases  preferably  on  the  next 
day,  or  sometimes  a  day  or  two  later.  If  the  deep  sutures  have 
been  used,  it  is  not  Avell,  as  a  rule,  to  leave  them  in  situ  longer 
than  twenty-four  hours,  lest  suppuration  be  set  up  in  their  tracks, 
with  possible  formation  of  small  abscesses.  After  the  removal 
of  the  sutures,  the  newly-formed  cicatrix  should  generally  be  sup- 
ported for  a  few  days  by  means  of  collodion,  which  may  be 
strengthened,  in  case  of  need,  by  the  admixture  of  a  few  fibres 
of  cotton. 

In  a  large  proportion  of  cases,  I  have  found  it  better  to  abstain 
both  from  the  excision  of  any  portion  of  skin,  and  from  the  em- 
ployment of  sutures  in  any  manner.  Here  collodion  renders 
most  effective  service,  and  it  should  be  of  the  old  fashioned  con- 
tractile sort;  if  it  has  become  thickened  by  evaporation,  it  should 

1  fiKecjiapoKarox^  fiuSuo. —  Paul  us  Aegincta. 

2  Ibid. 

3  Albucasis;  Jesu  Hali — cited  from  F.  Adams,  commentary  on  Paulus 
Aegineta,  VI,  VIII;  Sydenham  Soc'y  Edition. 

4  Celsus;  Aetius. 
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be  thinned  by  the  addition  of  fresh  ether  before  using.  Probably 
the  best  manner  of  applying  it,  in  the  greater  number  of  cases, 
is  by  simply  penciling  the  skin,  to  the  width  of  three  or  four 
millimetres,  along  a  line  parallel  to  the  row  of  cilia,  renewing 
the  application  from  day  to  day  as  may  be  necessary  to  maintain 
a  proper  degree  of  eversion.  Should  the  contraction  of  the  col- 
lodion in  this  position  prove  insufficient  to  evert  the  lid-margin 
perfectly  and  uniformly,  the  entire  row  of  eyelashes,  or  such  of 
them  as  remain  in  any  degree  inverted,  may  be  turned  up  against 
the  front  of  the  eyelid  and  fixed  there  by  a  little  more  collodion. 
The  conjoined  leverage  of  a  considerable  number  of  eyelashes  is 
thus  effectively  utilized  to  maintain  the  necessary  eversion  until 
the  parts  have  become  fixed  in  their  new  relations. 

In  certain  cases  the  under-ineision  proves  sufficient  by  itself,1  so 
that  even  the  pencilling  of  the  skin  with  collodion  may  be 
omitted. 

The  effect  of  the  under  incision,  when  well  placed  and  of  suit- 
able depth  and  length,  is  both  to  improve  the  curvature  of  the 
tarsus  as  a  whole,  and  to  relieve  the  previously  inverted  lid-mar- 
gin, together  with  the  cilia,  from  the  abnormal  traction  exerted 
by  the  contracted  conjunctiva  and  tarsal  tissue.  The  former  of 
these  indications  is  often  best  fulfilled  when  the  under-incision  is 
placed  several  millimetres  behind  the  line  of  the  openings  of  the 
Meibomian  glands,  but,  in  that  position,  it  may  prove  not  alto- 
gether adequate  to  the  perfect  relaxation  of  the  marginal  tissues. 
For  this  reason,  it  is  better,  in  certain  cases  of  extreme  incurva- 
tion, to  follow  the  suggestion  of  Aetius,  and  to  make  two  under- 
incisions,  the  one  quite  near  to  the  lid-margin,  or  within  a  milli- 
metre, or  less,  of  the  openings  of  the  Meibomian  glands,  the 
other  further  back,  at  a  distance  of  about  two  millimetres  from 
the  first.  A  serious  fault  of  position,  or  insufficiency  in  extent 
or  depth,  of  the  under  incision,  may  occasional!}'  result  in  a  ma- 
terial  impairment  of  the  result  of  the  operation,  and  in  such  a 
case,  we  may  be  tempted  to  try  to  increase  the  primary  effect 
by  I  he  excision  of  a  broad  strip  of  skin,  or  perhaps  of  skin  to- 
gether with  the  underlying  muscle.    The  better  plan,  however. 


1  cf.  Celsus. 
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is  to  make  a  second  under-incision,  and  then  to  pencil  the  skin 
with  collodion,  or  to  plaster  the  eyelashes  against  the  front  of 
the  eyelid.  This  secondary  under-incision  may  he  made  at  any 
time  during  the  progress  of  the  primary  cicatrization,  or  at  any 
later  period  whenever  the  need  of  it  shall  have  become  apparent. 
It  is  not  infrequently  advisable  to  operate  for  entropium  before 
the  trachomatous  process  has  fully  run  its  course,  in  order 
promptly  to  relieve  the  cornea  of  the  contact  of  the  inverted  cilia, 
thus  possibly  saving  a  seriously  imperiled  eye,  and  at  the  same 
time  putting  an  end  to  the  persistent  irritation  which  militates 
strongly  against  the  successful  treatment  of  the  trachoma.  By  op- 
erating thus  early,  we  incur,  however,  the  risk  of  a  recurrence 
of  some  degree  of  entropium  through  further  cicatricial  con- 
traction of  the  tarsus,  and  so,  may  ultimately  have  to  perform  a 
supplementary  operation.  In  such  a  case,  I  have  found  that  a 
new  under-incision,  con  joined  with  the  use  of  collodion  in  one  of 
the  ways  already  noticed,  best  fulfills  all  the  indications;  it  may 
be  performed  at  any  time  after  the  issue  of  the  first  operation  has 
fully  declared  itself. 

The'under-incision,  either  by  itself  or  conjoined  with  the  use 
of  collodion,  affords  also  the  best  resource  for  supplementing  the 
imperfect  results  which  are  often  met  with  after  other  operations, 
such  as  the  operation  of  Arlt,  grooving  the  front  of  the  tarsus, 
splitting  the  eyelid  and  abscising  a  marginal  strip  of  tissue  con- 
taining the  cilia,  excision  or  cauterization  of  the  hair-follicles, 
etc.  In  such  cases,  after  making  the  under-incision,  I  have  gen- 
erally abstained  from  excising  any  portion  of  the  integument, 
and  also  from  the  use  of  sutures  in  any  manner,  and  have  relied 
mainly  upon  collodion  to  effect  the  required  eversion  of  the  lid- 
margin. 

Canthotomy,  conjoined  as  a  rule  with  division  of  the  ex- 
ternal canthal  ligament  and  union  of  the  cutaneous  and  mucous 
borders  of  the  cut  by  sutures,  has  been  performed  in  many  cases 
of  aggravated  blepharospasm,  and  generally  in  cases  of  marked 
contraction  of  the  palpebral  fissure.  When  the  entropium  has 
been  limited  to  about  the  temporal  third  of  the  eyelid, 
the  canthotomy  has  often  proved  sufficient  for  it>  complete  cor 
icction,  hut  in  the  greater  number  of  cases  if  has  been  found  ne 
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cessary  to  supplement  it  by  an  under-incision,  made  after  the  full 
effect  of  the  Canthotomy  has  become  manifest.  In  such  cases  the 
under-incision  should  generally  begin  near  the  nasal  extremity 
of  the  tarsus,  and  should  be  extended,  in  the  temporal  direction, 
a  few  millimetres  Beyond  the  extreme  limit  of  the  still  incurved 
portion  of  the  lid-margin 

A  few  special  points  incidental  to  the  operation  remain  to  be 
noticed. 

Rather  free  bleeding  from  the  under-incision  has  been  occa- 
sionally observed,  either  at  the  time  of  the  operation  or  some 
hours  later;  this  has  always  been  readily  controlled  by  the  use 
of  iced  compresses. 

Granulomata  not  infrequently  appear  in  the  tarsal  wound,  and 
may  have  to  be  removed  by  scraping  or  by  scissors. 

In  perhaps  one-third  of  the  cases,  and  chiefly  when  the  heal- 
ing of  the  under-incision  has  been  somewhat  protracted,  the 
newly-formed  scar-tissue  has  shown  a  tendency  to  contract  in  a 
longitudinal  direction,  giving  rise  to  puckering  of  the  lid-margin 
with  more  or  less  excessive  eversion  at  about  the  middle  of  the 
tarsal  border.  If  this  is  but  moderate  in  degree,  it  may  be  ne- 
glected, as  the  slight  disfigurement  usually  disappears  in  the 
course  of  a  few  months,  but  if  the  eversion  is  so  great  as  mate- 
rially to  impair  the  general  excellence  of  the  result,  it  is  better 
to  correct  it  at  once  by  making  one,  two  or  three  deep  incisions, 
through  the  conjunctiva  and  tarsus,  at  right  angles  to  and  cross- 
ing the  line  of  the  original  under-incision.  This  may  be  done  as 
soon  as  the  distortion  of  the  lid-margin  has  become  manifest,  and 
generally  before  the  cicatrization  of  the  under-incision  is  quite 
complete.  These  vertical  incisions  gape  freely. and  become  quick- 
ly filled  with  new  tissue;  when  made  at  the  period  suggested  they 
do  not  materially  delay  the  cure,  and  they  often  prove  of  very 
great  utility  by  increasing  the  area  and  improving  the  configu- 
ration of  the  tarsus. 

The  operation  dvappafyi]  tou  dvoo  fiXecfrdpov — sutura  pal- 
l>,l>,<r  xuperiorh  appears  to  have  been  of  gradual  develop- 
ment. Traces  of  such  an  operation  appear  already  in  the 
Hippocratic  writings1,  but  the  description  is  so  meagre  as  to 
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leave  room  for  much  conjecture  as  to  its  precise  character.  It 
would  appear,  however,  to  have  been  at  tirst  a  sewing 
upward — dvappa.<f>i) — of  the  lid-margin,  with  strangulation  of 
a  l»it  of  skin,  but  without  the  formal  excision  of  any  por- 
tion' of  the  lid-integument.  The  operation  was  practically  com- 
plete in  the  timeof  Celsus,  1 1st  Century.  A.  D.),  although  Aetius 
(b'th  century)  calls  it  by  the  name  of  Leonidas,  who  appears  to 
have  lived  in  the  3d  century;  Paulus  Aegineta  (7th  century)  writes 
of  it  as  of  an  old  and  well-established  method.  An  adequate  es- 
timate  of  the  character  of  the  operation  is  hardly  to  be  obtained 
from  either  Celsus  or  Paulus  Aegineta.  although  their  descrip- 
tions tit  well  into  that  of  Aetius,  which  is,  so  far  as  concerns  the 
uTTOTOfj.?),  by  far  the  most  complete  and  in  the  main  very 
clear.  Unfortunately,  the  text  of  Aetius  has  never  been 
critically  edited,  and  but  half  of  his  extensive  treatise  has  ever 
been  printed1;  the  Latin  versions  of  Montano-  and  Cornaro3  leave 
much  to  be  desired  as  regards  accuracy.  The  Arabic  writers 
on  medicine,  so  far  as  their  works  are  accessible  in  the  Latin 
versions,  appear  to  have  done  little  more  than  to  cop}'  from  the 
earlier  Greek  and  Roman  authors.  Fragmentary  and  often  very 
inaccurate  notices  cf  the  ancient  teachings  are  to  be  found  scat- 
tered here  and  there  through  the  systematic  works  on  the  eA'e, 
but  generally  as  mere  matters  of  history.  The  name 
dvappacf))),  which  was  doubtless  accurately  descriptive  of  the 
Hippocratic  and  post-Hippocratic  operation,  had  ceased  to  be 
appropriate  even  in  the  time  of  Celsus,  when  the  suture  of  the  in- 
tegument had  been  supplemented  by  the  more  important  un- 
der -incision  —vTrorop-ij,  yet  the  name  is  retained  in  the  latest 
descriptions  which  have  come  down  to  us  in  the  Greek  lan- 
guage, and  minute  directions  arc  given  regarding  even  the 
minor  details  of  the  dvappacpyj  proper,  to  the  comparative  neg- 
lect of  the  viroTOfxrj. 

Both  the  dvappa<p>)  and  the  vTrorop,))  occur  in  more  or  less 
modified  forms  in, several  of  the  modern  operations   for  entro- 


1  Venetiis,  1-534. 
•2  Basiliae,  1535. 
3  Lugduni,  1549. 
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piuni  and  trichiasis.  In  the  well-known  Crampton- Adams-Guth- 
rie operation  (1S06,  1S14,  1S23),  both  parts  of  the  ancient  pro- 
cedure are  reproduced,  although  with  alterations  and  additions 
which  have  gone  very  far  to  spoil  it.  He  tarsotomia.  horizontal >'s 
of  v.  Amnion.  (1833)  and  the  modified  tarsotomia  of  Roser 
(1S53)  combine  the  effect  of  the  avappafy-q  and  the  v7rorofi7). 
but  at  the  cost  of  needless  impairment  of  the  nutrition  of  the  sev- 
ered lid-margin.  The  operation  of  G.  Jaesche,  both  in  its  original 
form  (1844)  and  as  described  by  E.  Jaesche  (1873 1.  is  essentially 
the  tarsotomia  as  modified  by  Roser.  Burow,  Sr.,  (1S73)  has  ap- 
proached nearest  to  the  ancient  procedure,  in  the  manner  of  con- 
ducting the  incisions,  but  he  has  directed  the  under  incision  to  be 
made  unnecessarily  deep — "bis  auf  die  Cutis" — ,  and  by  follow- 
ing this,  in  most  cases,  by  the  excision  of  a  fold  of  the  integu- 
ment he  has  accomplished  a  result  which  is  scarcely  to  be  dis- 
tinguished from  that  attained  by  Roser  and  Ja>sehe.  The  cel- 
ebrated operation  of  Arlt  (1850)  is  so  varied  from  its  prototype 
in  G.  Ja?sche"s  procedure  as  to  substitute  the  splitting  of  the  lid- 
margin,  as  in  Flarer's  operation,  for  the  incision  upon  the  con- 
junctival aspect  of  the  upper  lid. 

The  procedure  of  the  ancients  may  be  briefly  summed  up  aa 
consisting  in  (1)  the  under-iucision — v-rroTopn) — .  a  pretty  deep 
incision  made  in  the  previously  everted  upper  lid.  parallel  to  its 
free  border,  and.  as  I  believe,  behind  the  row  of  openings 
of  the  Meibomian  glands.and  (§)  the  dvappa^i)  proper,  which 
consisted  in  the  removal  of  a  crescent-shaped  portion  of  the  lid- 
integument,  with  closure  of  the  wound  by  sutures  which  were 
often  made  more  effective  in  everting  the  lid-margin  by  plaster- 
ing the  ends  of  the  threads  under  the  eyebrow  or  to  the  fore 
head.  The  sufficiency  of  the  viroTop.i)%  in  cases  of  mod 
erate  inversion,  without  huving  recourse  to  the  dvappacpij 
proper,  is  expressly  recognized  by  Celsus.  who  is  correctly  cited 
upon  this  point  by  Himly;  Burow  also  has  repeated  the  same  ob- 
servation. The  single  criticism  to  which  the  ancient  operation 
has  appeared  to  me  to  be  open  i>  in  regard  to  the 
avappa(f)i)  proper,  in  which  the  tendencv  of  the  teach- 
ing of  the  three  authors  cited  would  seem  to  be  to  the  ex- 
cision of  too  broad  a  strip  of  integument.    The  plan  of  inserting 
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the  sutures  as  indicated  in  Figure  23  has  proved  in  my  hands  at 
least  as  efficiousness  in  promoting  the  eversion  of  the  lid-margin 
•  as  the  more  complicated  and  cumbersome  expedient  of  plastering 
the  ends  of  the  threads  to  the  forehead,  but  even  this  I  have 
come  gradually  to  abandon  in  favor  of  the  use  of  collodion,  as 
already  described. 

Inasmuch  as  a  part  of  the  literature  on  the  subject  of  this 
operation  is  not  easily  accessible,  I  have  thought  it  worth  the 
while  to  bring  together  the  three  passages  from  the  ancient 
authors  to  which  I  have  referred  in  this  paper.  For  access  to 
the  only  copy  of  Aetius  which  I  have  been  able  to  find  in  the 
original  Greek,  I  desire  to  acknowledge  my  obligations  to  the 
Library  of  the  Surgeon-General,  U.  S.  A.,  at  Washington. 
For  indispensable  assistance,  most  kindly  rendered  in  recover- 
ing- an  intelligible  text  from  the  unedited  Aldine  edition  of 
this  author,  I  am  'indebted  to  the  critical  scholarship  of  my 
friend,  Professor  John  Williams  White,  of  Harvard  University. 

Ea  vero  curatio  quae  palpebrae  laxioris  ab  omnibus 
frequentatur,  nihil  habet  dubii.  Siquidem  oportet  con- 
tecto  oculo  medium  palpebrae  cutem,  sive  ea  superior, 
sive  inferior  est,  apprehendere  digitis,  ac  sic  levare: 
turn  considerare  quantulo  detracto  futiiram  sit,  ut 
naturaliter  se  habeat.  Siquidem  hie  quoque  duo  peri- 
cula  circumstant :  si  nimium  fuerit  excisum,  ne  contegi 
oeulus  non  possit ;  si  parura,  ne  nihil  actum  sit,  et 
frustra  sectus  aliquis  sit.  Qua  deinde  incidendum  vide- 
bitur,  per  duas  linens  atramento  notandum  est  sic.  ut 
inter  oram,  quae  pilos  continet,  et  propiorem  ei  lineam, 
aliquid  relinquatur,  quod  apprehendere  acus  postea 
possit.  His  constitutis,  scalpellus  adhibendus  est:  et 
si  superior  palpebra  est,  ante;  si  inferior,  postea  pro- 
pi us  ipsis  pilis  incidendum:  initiumque  faciendum  in 
sinistro  oculo,  ab  eo  angulo,  qui  tempori;  in  dextro, 
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ab  eo  qui  naribus  propior  est:  idque,  quod  inter  dims 
lineas  est,  excidendmn.  Deinde  orae  vulneris  inter 
se  simplici  siitnra  committendae,  operiendusque  oculus 
est.  Si  paruni  palpebra  descendet.  laxanda  sutura ; 
si  nimhim,  ant  adstringenda,  aut  etiam  rursus  tenuis 
habenula  ab  ulteriore  ora  excidenda :  ubi  secta  est, 
aliae  suturae  adjiciendae,  quae  supra  tres  esse  non 
debent.  Praeter  haec  in  superiore  palpebra  sub  pilis 
ipsis  incidenda  linea  est,  ut  ab  inferiore  parte  diducti 
pili  sursum  spectent :  idque,  si  levis  incliuatio  est, 
etiam  solum  satis  tuetur.  Inferior  palpebra  eo  non 
eget.  His  factis,  spongia  ex  aqua  frigida  expressa 
superdeliganda  est:  postero  die  glutinans  emplastrum 
mjicienduin.:  quarto  suturae  tollendae,  et  collyrio,  quod 
inflammationes  reprimat,  super  inunguendum. 

Xonnumquam  autem,  nimium  sub  Lac  curatione  ex- 
cisa  cute,  evenit,  ut  oculus  non  contegatur:  idque  in- 
terdum  etiam  alia  de  causa  fit.  AayaxbddkfjLow;  Graeci 
appellant.  In  quo  si  nimium  palpebrae  deest,  nulla  id 
restituere  curatio  potest:  si  exiguum,  mederi  licet. 
Pauluin  infra  supercilium  cutis  incidenda  est  lunata 
figura,  cornibus  ejus  deorsum  spectantibus.  Altitudo 
esse  plagae  usque  ad  cartilaginem  debet,  ipsa  ilia  nihil 
laesa  :  nam,  si  ea  incisa  est,  palpebra  concidit,  neque 
attolli  postea  potest.  Cute  igitur  tantum  diducta  fit, 
ut  paulurn  [in]  ima  [oculi]  ora  descendat;  hiante  sci- 
licet super  plaga ;  in  quam  linamentum  conjiciendum 
est,  quod  et  conjungi  diductam  cutem  prohibeat,  et  in 
medio  carunculam  citet :  quae  ubi  eum  locum  implevit, 
postea  recte  oculus  operitiu-. 

Celsus,  Demed.,  Lib.  VII.,  cap.  vii.  8,9,  ed.  Dareniberg,  Lipsiae, 
185'J. 
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Tlepl  dvappa<f>rj<;  /cat  KaTappa<j>r)<;  f3\£(f>dp(ov,  Aeam'Sous. 

Tipbs  tt)v  dvappa<py)v  xadeoptov  6  Trdaywv  o-^rjpaTi- 
tjiadb)  npbs  toI<?  apicrTepois  piptcn.  tov  ivepyovvTOS, 
TaTreLvoTepos  avTov,  Trpbs  avyr)v  Xapirpdv.  eo-Tojaav  Se 
Kal  oi  vTr-qperai  eimaiSevroL  Svo  TrapecrTOJTes,  ets  p,ev 
OTTicrdev  dvTifiaivcov,  ets  Se  e/c  nXayiajv.  6  Se  ^eipi£cjf 
irpcoTov  crrjpeLovcrdaj  KoXXvptco  i]  iy^apd^eaiv  Ittitto- 
Xaiot?  rrjv  auTapKYj  tov  TrepiTTevovToq  Kara  to  /3\e^>a- 
pov  Kal  eppvTihbijxevov  Se'puaro?  iKToprjv,  Iva  py]T€ 
rrXeov  tov  8£ovto<;  iKTprjdrj  pr/T  iXaTTov.  irXaTVTepov 
pev  ydp  eKTprjdevTos,  Xay6<f)0aXpo<;  ytypeTGU  6  irdo-yoiv 
CTTevoTepov  Se  iKTprjdevTos,  rrdXtv  ^aXarat  to  fiXecfiapov, 
Kal  vvttovctlv  6/xot'w?  at  Tpt^eq.  o~r]p€Lovo~0oj  Se  feat 
6  Kara  tt)v  peo-oTrjTa  tov  /3Xe(f)dpov  Trpbs  top  Tapo~bv 
toVos  eTTLTToXaLO)  SiatpiaeL.  peTa  Se  ttjv  crr)peLa>o-LV 
€KO-Tp€\}javT€<;  to  fiXecpapov  SiScopev1  ty)v  vrroTop-qv 
eo~o)0€v  tcjv  Trapd  <§>vo~iv  Tpiyjov,  a>o~Te  aura?  npbs  rds 
kclto.  (fivaiv  e£a>  vevaau.  eViore  Se  (far  avTwv  twv 
irapd  (f)vo~Lv  TpL^tov,  eiye  ivSoTepco  fj/  Tacrcropev  Tr)v  vtto- 
Toprjv,  Iva  rj  iiTLyiyvopivrj  ovXr)  KcoXvar]  aura?  rrdXiv 
(f>vi]vac.  ovSev  Se  KcuXvei  Kal  Svo  VTTOTopds  SiSoVai, 
piav  pev  ivSorepo)  tojv  napd  (f>vo~Lv  Tpiyojv,  Iva  dvd- 
K-Xacri?  yevqTai  tov  Tapaov,  eTtpav  Se  fear'  avTcov  tojv 
Trapd  (f>vcrLv  Tpi^cov.  .  (3a0vTepa  Se  ecrrw  t)  vTroToprj- 
(Tvvepyei  ydp  Trj  dvaKXdatt  Kal  toj  Kov<fjLO~poZ  tov 
(3Xe(f>dpov  Kal  awb  tojv  rrepaTcov  tov  Tapcrov  ei?  ra 
iripaTa  SiSo'cr#fc>.  eVetra  TTTvypaTta  piKpd  SeSiTrXcopeva 
Tpiycova  tgj  o-)(T]paTi  racrcrecr^a),  iv  pev  Trapd  toZ 
peyaXoj  i<av0o),  Kal  krepov  TrXrjcrlov  tov  piKpov.  Kara 
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Se  tovtcov  tcov  TTTvypariajv  6  e£co6e'v  Te  /cat  ottlctcu  ecrroi? 
vir-qperr]^  epetSe'rw  rag  Kopvfias  to)v  pe'ya  BaxrvXicav, 
/cat  v~b  plav  opprjv  Siaret^eVw  to   fiXediapov.  ipeihcov 

TOV     OaKTvXoV     V7TO    TrjV    OfbpVV,     LVO.    LCTOTOVO^    y€VfJTOU  Tj 

tov  f3Xecbdpov  racrt^-  crrjp.et.ov  be  o~ol  ecrrco  rrjs  /ca\- 
Xlo-tt)^  racrews  tov  /3\e(bdpov,  orav  to  pecrov  crrjpelov 
<f)v\d£r)  tov  ihiov  tottov,  ~ov~eo~~i  Kara  rrjv  pecrrjv 
evpeOrj.  pe~d  ~r)v  StctTao"tf  Se,  —pwrov  Boreov  Trjv 
irXayiav  /cat  bfieXialav  Kara)  biaipecrLv  e~nroXa'iav, 
Iva  pr)  to  e~Lppeov  e/c  rrjs  dvcoBev  aipa  Trapep—ohuiv 
yev-qrai  Tjj  ^eipovpyla.  earo)  Be  r)  Toprj  avveyyi^ovaa 
rat?  fiXecbapicrLv.  e~evra  Sotcov  Ttjv  dva>  pr^voeihr] 
SiatpecrLv.  dp^eo~6a>  Se  /cat  avrr)  KaTwOev  e/c  tov  ttoov 
tov  pkyav  KavObv  tottov,  /cat  ava(f>epopevrj  eVt  to  crrj- 
pelov TrdXiv  veperco  xaTco  —epi  tov  piKpbv  xavBov.  ccttcsj 
Se  /cat  avTr)  eV t— oXatoTepa.  Iva  pr)  pvoTpo)To<;  yevr/Tcu  6 
Trdo-\(ov.  elra  e/c  —Xaytcov  ecrTcos  vTr-qplrr)^  dva.Tei.veTa> 
to  /3Xe<bapov.  e~eiTa  dy klctt pov  KaTa—eLpeoSa)  eis  tt)v 
dp\r)v  tov  TrepiKe\apaypevov  TeviSiov,  eVt  pev  tov 
dpicrTepov  dSOaXpov  rrpbs  toj  piKpco  KavSco,  eVt  Se 
tov  Se^iov.  TTpbq  tco  peydXco.  dvaTafievTOS  Se  tov  dy/a- 
crrpov  Tr)  dpLO~Tepa  yetpi,  v~ohepecr6o)  to  Tevibiov  toj 
dvappa^LKhj1  crpiXi(t),—pocre)(OVTe<;  iva  pr)  hrnrokv  fiaSv- 
vopevrfs  Tr}$  vTTohopas  pvoTpwToi  yevwvTai  /cat  dviarov 
e\a>CTL  to  y^dXacrpa  tov  jSXecbdpov.  peTa  Se  Tr)v  tov 
SeppaTos  eKToprjv,  eVt  tt)v  avappa(f>r)i'  eXOeTeov  StSoV^a; 
Se  TrpcoTTj  pa4>r)  r)  pecrrj  ■  eV etTa  eKaTepcoBev  dXXai  Svo, 
a/5  etz^at  Ta?  ~do~a<;  pa(bd$  ~ei'Te.  perd  Se  ttjv  avap- 
pcubrjv,  dvcLTelvas  to  fiXedtapov  bid  Ta  TpavpaTa.  crvp- 
perpco  cr—XrjVLU)  eye/coXXct/  Ka.TaXa.fGov  Ta  pdppaTa  viro 
ttjv  o<bpvv.  KaTa  Se  twv  Siaipicrecov  cr~Xr)vdpia  piKpd 
KoXXrjTiKrjs  /cat  d&XeypdvTov  c\vvdpea)<;  i~LTL0evai.  erretTa 
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epiov  oioySpa^e?  /ca#'  o\ov  rov  6(f>0aXp6v,  kol  eVtSecr^et. 
eVeiS?)  Se  Ittiteivov  /cat  SpLjxv  kol  dXpvpov  (frepopevov 
pevpa  dnofiaXXeL  ra?  Kara  <§>vo~iv  Tpt^a?  /cat  o-xXrjpov 
rov  rapcrov  airoTekel,  rat?  Se  rrapd1  <f)vo~LV  VTrorre^v- 
/cutats  Opi^l  /cat  av^rjCTLV  nape^ei,  &vo~)(€pr}<;  re  eVt 
rovrcov  7]  eK(TTpo(f)r)  rov  f3Xe(f>dpov  yiyverat,  irpoo-qKet 
fieXovrjv  pdppa  crrepeov  e^ovcrav  Karcvrrelpeiv  ra>  pco~(p 
rov  rapcrov  kol  dveXKeiv  eVt  ro  dvco  to  pdppa,  /cat 
ovtco  Tjj  prjXr)  £KO-Tpe(f>€LV  to  fiXefyapov  Kara  to  eOo^' 
/cat  StSoWt  rrjv  viroroprjv  (Ls  TTpoelprjrai. 

Tlepl  KaTappacfyrjs. 

Tor)  Be  Karo)  /3Xe(j)dpov  rpL)^LO)vro<;,  Karappa(f>rj  So/ct/xa- 
£eTat.  rrporepov  Be  Kanl  rovroiv  crrjpeLovcrda)  rf"  avrdp- 
kt)<s  rov  Ke^aXacrpevov3  ireptrrov  Bepparo<;  eKroprj.  Kav- 
ravOa  yap  TrXarvrepov  e.Krpt]6evro^  reviBiov,  exTpoiriov 
ytyverai,  crrevorepov  Be,  dvct)(jieXrp;  ecrriv  -q  yeipovpyia. 
pera  Be  rrjv  crrjpeicocrLV  rd  rrrvypara  a/?  TTpoelprjrai 
Kara  rcov  Kavdujv  racrcrecrdco,  kol  Trepireivecrdd)  to 
j3Xe<f)apov.  eireira  7rpo?  tw  prjXo)  ipeiBcov  rov  BaKrvXov 
virrjperrp;  KaBeXKerco  Kara).  BiBocrdu)  Be  npcorr)  Siatpeo"t<? 
rj  ;ir)voeL$r]<;  Xeyopevq  rj  Kara).  eVeiTa  rj  6/3e\tata  Kal 
rrXayta  Xeyopevrj  r)  rrepi  top  rapcrov.  viroBepeiv  Se  co? 
TrpoeCprjTou  kol  pdirreiv  /cat  rd  aKoXovOa  Troielv.  povrj 
Be  rfj  KciTappacfarj  apKovpeda  eVt  rov  Kara)  /3Xec])dpov, 
irapairovpevoi  rr\v  vTvoroprjV,  Iva  pi)  ixTpoirr)  rov 
fiXe<f>dpov  yev-qrai. 

Aetius,  Lib.  VII.,  okp.  Ixxi.,  Ixxii.,  ed>  Aid.  A'oi i ctii.s,  1534. 

1  Kara  2  «  3  ^(iXdir/teVov 
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KaOiSpLov  tolvvv  o-\rjpaTLcravTe<i  tov  KapvovTa,  rjTOi 
ipirpb<;  rjpwv,  rj  e'f  evojvvpcov,  iKO~Tpexjjopev  to  dva> 
j3Xi(f)apov,  et  piv  /xa/cpd?  e^ot  rds  T/ot^a9,  aureus  eKeivoiv 
raj  XivafaJ  /cat  peydXco  Sa/cruXaj  rrj<;  dptorepa?  eVt\a- 
fiopevoi  ^etpo?,  et  Se  ttolvv  /3pa)(eta<?,  fieXovrjV  e^ovcrau 
pdppa  Sta  piaov  tqv  rapcrov  ecrcodev  iirl  ret  e£a)  StaTret- 
pavTes  •  etra  Sta  rot;  pdppaTos  dvaTeivavTes  rrj  aptcrrepa 
to  /3Xe(j)apov,  Trj  Sefta.  ra  TrvprjvL  Trjs  o~pcXy]<;  o—LoSev 
tov  pdp.pa.Tos  avrb  koXttcoo' avres  eKo-Tpexfjopev,  /cat  Swcro- 
yuez;  rrp  viTOToprjv  icrojTepco  tojv  vvttovo~ojv  /card  rou 
Tapo~ov,  airb  tov  peydXov  Kavdov  htrjKovaav  d^pt  tov 
ptKpov.  to  Se  pdppa  vwoXa/SovTes  /xerd  rr)f  viroTop-qv 
/cat  raj  avTL^etpi  rrj?  dptcrrepa?  ^etpog  u—o/^aXoVre? 
pixpov  tl  TTTvypaTiov,  dvaTeivopev  Trjv  6(f)pvv  /cat  erepa 
Se  piKpa.  TTTvypaTLa  ra^d^res  iv  d/cpot?  rots  KavOols, 
KeXevcropev  raj  OTTtcrOev  ko~TWTi  virrjpeTr)  St'  avTcov  Sta- 
Teivetv  to  fiXecjxxpov  /cat  Tore  St'  dvappa(j)LKov  o-piXlov 
Scoaopev  TTpcoTOP  ttjv  6/3eXtatay  KaXovpivqv  Statyoecrtr, 
pixpov  dvcoTepu)  tojv  /card  (f)vcn.v  Tpt^ajp,  atrb  Kavdov 
hirjKOvcrav  iirl  Kavdov,  fiddos  Se  0/9  povov  to  Seppa 
hiaipedrjvai.  /cat  peT  avTrjv  ttjv  pr)voeL$r)  Trapdo~)(a)p€P, 
dp^opevoL  pev  evdev  /cat  17  o/3eXtata  rjp^aTO,  iirl  too~ovtov 
Se  V1//09  (fiepopevoL  a>9  0X01/  ro  TTtptTTOv  Trepiypa<J)rji>aL 
Beppa,  kol  TeX€VTU)VTe<;  opoiajs  £v6a  /cd/cetV^  •  etra  roO 
irepLypafjjevTos  e'/c  ra^  Suo  Siaipdaecov  BtppaTos  p.vpo~i- 
foetSoGs  Tiry^dz/o^ro?,  rr)t>  77^65  T77  Se£ta  rjpcov  dyKLcrrpio 
TT£ipavTe<;  yowlav,  bXov  tovto  to  Seppdriov  dnoheLpopev. 
etra  rous  pcoXcoiras  aTTOo~TToyyLo~avTes,  Tpialv  n  Tto~- 
crapo-LV  pa(f>ai<;  rd  Xe^V  TpavpaTOs  crvvdyopc^,  anb 
r?7?  /i.e'0-779  dp^dyu.e/--ot,  KaTaireipavTes  Se  r>)f  fiiXov-qv  iv 
avTj)  ty)  VTTOToprj '    to   Se  pdppa  i£  iptov   eo~Tco.  /cat 
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KoxjjavTes  to  nepiTTov  pan/AO,  prj  ir\rj<riov  tujv  pacfacov, 
dXX'  wcrre  Trepnreveiv  &>?  rpiwv  SclktvXwv  aurot<?  prjKos, 
to.  rrepLTTa  Sta^aTetVai^res  Kara  to  peTconov,  ipirXdcrTpa) 
tlvl  to>v  •e^e/cdXX&jf  KoXXrjo-copev  ■  rds  Se  rou  fiXe<f)dpov 
rpt^a?  aKfirj  fieXovrjs  euro  tw^  pa(f>a>v  iXev6epd>o~cjpev. 

Ouro?  /xet'  out"  6  Tporros  rrj<;  ^etpoupytas  /cott-d?  re  /cat 
dcr(f)aXy]<;.  rt^es  Se  (f>€vyovo~L  Trjy  diroSopdv  St'  o  /xerct 
Ti^f  imoToprjv  ^Xe^apo/card^fo)  pv&tco,  tovt  ecrrt  7rpds 
rrp  Trepicfiepetav  tov  (3Xe(f)dpov  io~)(r)paTLapev(p  dvarei- 
volvte<;  to  wepiTTov  Seppa,  crpiklco  diroKOTrTovcri,  /cat  ret? 
pafyds,  €(f>apev,  i-n-ufcepovo-iv.  el  Se  eV  pepet  tlvl 
povov  tov  fi\e(j)dpov  diro  tojv  rpiywv  yivoiro  vvypos, 
kclt  e/cetfo  /cat  povov  iroielo-dai  Trpoo~r}i<eL  tyjv  Xec~ 
povpyiav.  eireiTa  TTTvypdna  fipe^avres  iv  d^vKpdra) 
/cat  incdevTe^  itTL&ijo-opev,  iiTL(3pe)(ovTe<;  aura/  rto  6£v- 
Kpdrco  vSapel  d^pt  7-775  rptrr/?,  /ca#'  rjv  imXvo~opev  • 
/cat  Koxfjavres  tol  nepLTTa  tojv  pappdrcov  7rept)/pio-opev 
rj  KpoKco  r)  yXavKto)  ra  /3Xe'(£apa,  7}  tii/i  raw  d(f)XeypdvTO)v 
KoXXvpiutv,  olov  KpoKLvu)  t)  StappdSaj  tlvl.  et  Se  (f>Xeypa.L- 
volcv  at  pa<f)a.L,  /cat  ipirXdarpiov  tl  tojv  airaXcov  olvtcus 
iTTiOrjo-opev,  /cat  woyaXa/crt  ey^urcu  rdf  6(f)0aXp6v  napa- 
pvdrjo-opeOa  ■  ^av^w^etcra?  Se  ra?  pa^a?  KoxpavTes 
Siaavpopev. 

OtSa  Se  rtj/a  Tr)f  /xeV  ctTroSopat'  tou  fiXecfjdpov  ttolov- 
pevov,  a>5  et/jr^rat,   pa^ats   Se  y^pojpevov,   dXXa  St' 

d7rouXaiTt/caif  <f>appdK(ov  dirodepaTrevovTa.  o~vvovXovpe- 
vov  yap  tov  rpavparoq,  to  /3Xe<fj<xpov  /caret  pepos  ava- 
reLvopevov  ra?  rpt'^a?  e/crd?  YjvdyKa(,e  veve.LV.  ojo-ftep 
ovv  erepds  rt?  oi»Se  T77  dnoSopa.  tov  fiXe(f)dpov,  ouSe  rat? 
e'/cros  8i»o  ^pdipevo^  Sicupeo-eo-LV  dXXd  tyjv  vnoTop-qv 
povov  StSov?  d^ereti/e  rot?  Sa/crdXot?  7}  St'  dyKLO-rpov 
Trjv  pvTL&a  tov  (iXtfjidpov,  /cat  Sucrt  /caXautot?  7reraXtot? 
TtcrtV,  tcrof  e\ovo-L  tov  j3Xe(f)dpov  jttry/co?,  rd  Se  ttXcito? 
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ocrov  crrevov  (f>Xef3or6pov,  ro  rrepirrov  oXov  heppa  peaov 
XaySwi',  Ste'o~(/>tyye  Secrpcov  avra  Kad'  exdrepa  rd  rrepara, 
/cat  ouraj?  oXov  to  ornoSev  heppa  pr)  rpecfaopevov.  /cat 
Sta  tovto  vexpovpevov,  elo-cu  Se/carr^?  rj  Trez/Te/catSe/cdY^s 
to  rrXeLCTTov  rjpepas  crvv  rots  /caXa/uots  r)  7reraXtois 
i^imTTTev,  a/s  p^re  cr^eSo^  ovXrjv  nvx  r/<atVecr#ai. 

Ilept  Xayo(f)9dXpcov. 

Aayo(f)9dXpov<;  KaXovcn  tol>s  70  aVco  fiXecfxxpov  dve- 
cr—acrpevov  e^ovra<i.  touto  Se  ylverai  to  tto.9o<;  r) 
(f)vo~LKOJ<;,  r)  e£  ovXrjs  rpavparo<;  •  /cat  toutou  r)  avro- 
pdrco<;,  rj  vrro  ava  ppa(f)rj<;,  r)  /caycrecO?,  a»?  dyDTtai?  e'Xeyo- 
yxet',  a&vcos  yeyevrjpevrj<;.  i(f)'  rj<;  /cat  povov  perplex 
Svvarai  yeveadai  Stop#ajo~i?,  Tra^o?  lkclvov  e^ovTO<s  rov 
(S\e(f>dpov  

ITept  Karappa^rjs  /cat  Try?  Sta.  fyappdxov  /caucrew?. 

"Ocroi9  rait'  rpu^cov  to  aVw  f$Xe<f)apov  vrrorre~r(DKe 
rrdBeai,  too~ovtol<;  /cat  to  /cdYar  /cat  yap  pet^ov  eavrov 
yivopevov,  eKrp'errerai,  /cat  (^aXdyycocriv  vrropevet  /cat 
StCTTi^ta^.  to>  ow  auTOJ  Kavravda  rr)s  dvappa^r)*;  \PV~ 
crreov  rpoirco  Kara  rr)v  dvrio~r  po(f>ov  rd^iv,  rrpurov 
StSoWa  t^p  prjvoeL&rj  ropr)v  Sta  t6^  e/c  rov  alparos 
Trapa—ohio-pov,  elra  tt)v  6/SeXtatav  Tr)v  Se  viroroprjv 
rrapairrjTeov,  on  rco  crvp(f)vra)  fidpet  to  ko-Toj  fiXe\j>apov 
eTot/xa>9  eKrperrerai.  /cat  Ti)t>  aXXrjv  Se  Qeparrelav  a/s 
eV.  dvappa(f>r}<;,  ~Xr)v  rmv  pappdrojv  rds  virepo^aq  iv  T(p 
perorrco  KoXXrjreov.  el  Se  KavravOa  rr)v  ^eipovpyiav 
(faevyovres  rr)v  Sta  (jiappaKov  paXXov  aipovvrai  Kavo~iv, 
/cat  ravrrjv  rj&r)  TrapeiXrjcfias. 

Pallls  Aegineta,  Lib.  VI.,  cap.  viii.,  z., si.,  ed. Brian,  Paris,  1855. 
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EDITORIAL. 


With  this  number  the  American  Journal  of  Ophthal- 
mology completes  its  third  volume.  The  editor  and  publisher 
feel  that  at  this  occasion  they  want  to  thank  the  medical  pro- 
fession as  well  for  their  pecuniary  as  for  their  literary  support. 
The  subscription  list  is  larger  than  it  was  ever  expected  to  be- 
come, and  is  continually  increasing,  thus  giving  evidence  of 
the  agreeable  fact  that  our  work  is  appreciated  and  gaining  in 
favor.  The  literary  support  has  kept  pace  with  it,  and  we 
heartily  thank  our  collaborators  for  having  enabled  us,  more 
than  in  the  former  volumes,  to  fill  our  pages  with  the  results  of 
purely  original  American  work. 

This  was  our  programm  when  we  started  out  with  what 
seemed  to  be  a  doubtful  undertaking.  The  circulation  of  our 
journal  both  in  the  United  States  and  abroad  is  now  so  large 
that  no  article  published  in  its  volumes  is  lost,  so  to  speak,  to 
the  scientific  world,  but  on  the  contrary,  is  directly  brought 
into  that  class  of  medical  men  to  whom  any  author  would 
most  desire  to  address  his  work. 

The  editor  and  publisher  of  this  journal,  in  thus  conveying 
their  thanks  to  our  patrons,  again  solicit  most  earnestly  origi- 
nal articles  on  all  subjects  connected  with  ophthalmology,  and 
hope  and  ask  for  the  continuance  of  the  work  of  our  esteemed 
collaborators. 

The  number  of  the  latter  has  grown  so  large  that  it  is  im- 
possible to  have  all  their  names  on  our  cover,  much  as  we 
would  like  to  have  them  appear  there,  since  we  well  know  that 
the  success  of  our  journal  is  largely  due  to  them. 

With  their  continued  aid  we  doubt  not  but  that  each  vol- 
ume of  the  journal  will  bring  more  and  more  original  American 
work,  and  that  the  journal  will  keep  on  improving  in  quality 
and  will  gain  yet  more  in  favor  with  the  medical  profession. 

The  American  Journal  of  Ophthalmology  for  1887  will 
be  sent  to  all  present  subscribers  without  further  notice. 
Should  any  subscriber  wish  the  journal  discontinued,  he  will 
please  give  the  publisher  notice  to  that  effect. 
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Editorial  Notice. 


EDITORIAL  NOTICE. 


The  following  corrections  ought  to  be  made  on  page  243  of 
our  last  number :  Second  line  from  below  read  types  instead 
of  lupus.  Fourth  line  from  below  read  lupus  instead  of  hysus. 
Page  -36,  the  ninth  line  from  the  top:  It  should  be  "under 
atropia  R.  V='%v  W.  +  .5  D." 

We  further  draw  the  attention  of  our  readers  to  the  fact 
that  in  the  review  of  Dr.  Fox's  and  Mr.  Gould's  compend  on 
diseases  of the  eye,  etc.,  our  statement  with  regard  to  ulcers  of 
the  cornea  might  cause  a  wrong  idea.  We  did  not-  mean  to 
state  that  ulcers  of  the  cornea  had  been  totally  omitted  ;  what 
we  meant  to  state,  was  that  the  authors  had  forgotten  fo  mention 
them  as  a  cause  of  anterior  synechia.  We  also  find  that  copper 
in  the  treatment  of  trachoma  is  mentioned,  but  in  our  opinion 
by  far  not  prominently  enough. 


Figs.  26  and  27.    These  figures  should  have  appeared  with  Dr.  B. 
A.  Randall's  paper  in  tlie  November  issue  of  this  journal. 
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